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enables it to sure and record shock tests on com- in the of the ‘stress-strain curve as the 


plete structures. -4 load cells is and SR-4 type 


| extensometer make ‘it capable le of | responding ¢ to the 


rates required b + shock condition 
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th Annual Meeting Will Fe ature Ex 


tare urg | | 


Thirty-Six Technical Six x Symposiums, His of 


Committee Meetings, Attractive La ac ies Entertainment 

Dinner- ance—Chicago, June 


Materials, Creep, Plastics, and 


on faced with a typicai Provisional Program 4 Recognizing 
diversity of the typical ASTM meet- : 


 “meeting-packed’ ’ type of Annual The 
for the Society— —thirty-six Provisions ~ ing, the Chicago Committee sought to 
Technical Sessions and_ hundreds" page 1 "arrange one session which would be of 
Committee Meetings—has prepared bers a comprehensive picture of the interest to everyone in attendance. This 
“one of the most interesting entertain-— sessions, symposiums, and special they! have done in arranging the Tuesd: 


ment programs offered to ASTM mem-— movting.. morning session on of Speci- 


“bers and their wives. These supple- general statements of the scopes of -ficati 
ment the usual ‘ “even- year’ attrac- some ofthe symposiums, * 
tion of a most interesting Exhibit of The official Program which Signi ance of Specifications 
and the Photographic Exhibit. The - promises to be a very interenting 
various entertainment features are so schedule of committee. meetings, and | session on the Significance of Speci- 
arranged th: ut most of our members i the when and where of the entertain- ; fications and Standards is. being spon- | 
will be able to take advantage of them | ment features of the week, | 


nd still attend the many meetings and tee on eon Arrangements. W ith the close 


pose for coming to an ASTM meeting. ‘Lake Michigan and Chica o’s G Gold Ce Cosst 
which appears on the following pages, . 
it will be seen that the thirty-six tech- 
nical sessions include th the following 
4 
Temperature Stability Electrical In- 


_ Effect of Cyclic Heating and Stressing on 


“In ‘addition to the sym 
sy: I 
“three : sessions are dev oted to papers on ih 
‘Fatigue; the « others cov er a range of 
subjects such as Soils, Significance of 
Tests of Conerete, Bituminous and 
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sumer’s viewpoint; A. O. Schaefer 
President in Charge of Engineering and 
Manufacturing, The Midvale Co., pre- 

senting the producer’s viewpoint; 


featu 
who 
theat 
coun 
of d 
make 
eveni 


will be presented either by Roger 
Hepenstal, Director. ,C ataloging, Stand- 
ardization and Inspection, or 
ae R. Watts, Staff Director, St: tandardi- 
tation, Office of Assistant Secretary of © 


‘Defense (Supply and Logistics). This to o 

session will be in the form of a round equal 

table, followed by a question and ; ans This 

iod. All members are cordially in- will 

gid -vited and urged to attend. ‘and: 

Harold Dodge, Quality Results Harold F. ‘Dodge, Quality Ren ults Richard L. Templin, Assistant Director 
Engineer, B Belt Laboratories, Engineer, Bell Telephone Laboratories, Research and Chi hief E ngineer of Tests, Th 
closely associated ‘with W. A. Tne, will present the 28th Edgar Aluminum Company of America, has been effort 
quality control pioneer, has. had dis- burg Lecture, ‘ ‘Interpret ation of E ngi- with company fe for 35 years in which _reme 
tinguished record of achievement in his fie neering Data,” Wednesd: afternoon, he has been personally responsible for willl 
in his service to the Society. He June 16. of many of the testing set as 

served as chairman of C ommittee E on "This lecture originated asa memorial methods used today i in inspection ¢ and quality | by 


control of aluminum products, and has « con- 


ties y 


9 Quality Control since its organiz zation in to the first Secretary of the Society and — 

1946 and was ri he of the committee was: established to “emphasize the im- 
wich brought forth M Manual on portance of furthering knowledge of 


ceived and designed much of the physical 
- testing equipme nt in use im 4 + Labora- 


served « as ( ‘onsultant to the Office of € ‘hief industry, the development = on aluminum fabrication ¢ and ticke 
= of Ordnance, one of a small group that de- 


duction of materials | and manufactured ment and has written nearly 100 papers in C lub 
veloped Army Ordnance (and 4.8. products involve at every turn the col- this field. at tl 
Standard Sampling Inspection Tables. In lection, analysis, and interpret: ition of Heisa -past-president of AST M, Dudley — 
1950 he recewed the ASTM Award of Merit quantitative data. Most engineering Medal winner in 1934, and is an — 
and in 19. the Shewhart Medal of th: data can adv antegeously be regarded | as member in several other engineering and broas 

mentite Society for Quality € a sample to tell something about a larger metallurgical organizations. | 


whole or about the behavior of the cause _ Nort 


ystem m or process that gave rise to the ’ 

coopers failure, Mr. Templin will de- Pian 


scribe in detail various factors that ale Co. 


nof Chairman Allan attention to the application of some of 
fect the fatigue strength of metals, 


ten . De- the simpler statistical methods in the 
velopment, Portland Cont ssoc., J. interpretation of data obtained in de- 


Kanter, Directing Engineer Engi- velopment, production, and inspection — specifically aluminum: alloys. He 
Ls aboratories, Crane Co., chair- ities. and will “discuss the role discuss such factors as alloy composit: fe Al 
man of the local program co committee, played by sampling and quality control treatment, gr size, dual 
arranged for several leading men techniques. stresses, design, fabrication, and env iron- 
to review this subject from their specific ific bos ment, mi iking liberal use of ch: arts and call t 
view wpoints. Le wrams to illustrate the ir effec ts. The | ticke 
philosophy underlying this ‘Gilet Leese will apprise the designer of the 
‘ sion, whie *h will be the chief technical Richard L. ‘Templin, Assistant “difficulties | of applying test results j poin 
Tuesday “morning, June 15, at Diree tor of Researe and Chief E ngi- tly to” the design of machines and 
the Sherman, is that while we in AST neer of Tests, Aluminum C ompany of st ructures emphasizing the usefulness of repre 
devote intensive efforts to standards "America, will present. the third Gillett fatigue tests of structurs al components 
and « levelopment of « lata, much Memorial Lecture, r uesday afternoon, Pres 
at occasionally we review some of the — the American Society for Testing ‘Start 
broad principles underlying this work terials and Battelle Memorial Institute 
an 


the first Director of Bi ttelle, and one has been. planned for the members and 
As indicated in the prov pro- America’s le: ading technologists and their wives. Arrangements for inspec- 
2 m, a general introduction and bac metallurgists. scope covers -sub- tion trips have been made wi ith several 
ground will be presented by Executive jects” pertaining to the development, labors atories the v vicinity of Chicago. 
‘Secretary R. J. Painter, to be followed testing, evaluation, and application of Arrangements for ‘these trips may be 
y short talks by A. W. Green, Chief metals, : 
-Metallurgist, Allison Division, ¢ ‘eneral After discussing the of be manned by 
Corp., , speaking from the of and committee. 


and stress the economic significance of f and commemorates Horace W . Gillett, extensive entertainment progr: 


~ made at an information desk which will © 
members of the local 


Marburg Lecturer. . Gillett Lecturer... ‘Dinn 
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service to the Soc = 

The ih AS Dinner- individuals who have rendered dis 
will be a welcome pause in a busy week. 
A cocktail party (dutch treat) will pre- 

cede a dinner “ delux” and floor show, | 

featuring nationally known entertainers 

_ who have played in some of the largest __ 
theaters and hotel ballrooms: in the 

_country—all this followed by : an ev ening. 

of dancing. Loe: funds 
make it possible to provide all of the 

ev ening’ s food entertainment 

our members ata price per ticket 
equal to about half the actual “cost. 
This eve ning, with no speeches or t: alks, 

will be entirely set t aside for rel: axation 
and an * to meet one’s fellow 


Dinner-Dance 


— this luncheon without conflict with the 
other ‘meetings Sessions 


they ‘must attend. 


ommittee Meetings Sak 


" tailed list of committee meet- 
ings t to be held w 


half of the meetings will be held at the 
~ Morrison Hotel and the other half at the — 
Sherman. An advance tentative o -out- 


loc: al committee is made every 


on April 1 has: been pointed out 
effort to have the Chicago meeting long” 


in’ the 
remembered by the ladies. Each d: ay 


sider the committee meeting» schedule 
will begin with a Coffee Hour inaroom 48 tentative, to be superseded by the call 


_ set aside “‘for ladies only’”’ to be followed 3 of meetings by committee officers; in 
by special features throughout — the other words the offic ial notice for com- 
week: L ucille LaC hapelle i in “You Are mittee -“Ineetings | 
Better Than You Sound” "(a humorous 
demonstration of the basic vocal quali- 


_ ties you hea arey ay and 


secretary of each committee. 


Preprints of Papers and Reports — 

Es ach 1 member shou ild have } received 

_by now a preprint ‘request blank which 


the We as mi ailed to the entire membership on 


Theater; Tommy B: 
come Travelers’ ” radio anc and tele 
broadcast sightseeing tours” through 
the U niversity of Chicago campus and | this first installment that have been re- 


Northwestern Unive ersity; special in- quested will be included i 

terest tours to the Art Institute, Oriental sae 


_ should ' go in the mail about May 
. All papers and reports ‘included in 


Institute, Field Museum, Aqui 
lanets arium, and Marshall Field and 
- Co.; luncheon and style show at Chez 
-Paree; and, , of course, the Annual 
ASTM Dinne®, floor show, and ds ance. 
_ All of the ladies entertainment fea- 
tures will be subsidized through local 
committee funds to the extent that to ss 
all those purchasing a ‘Dinner- Dance 
ticket no further charge will be made. 
Others will be ¢ harged a token fee. As 
pointed out on preceding page, 
chs arge being made for the Dinner-Dance | 
Tepresents about one- half the actual 


ia 


LADIES PROGRAM— 
| Be: 
Coffee hour—every day 
Entertainment LaChapelle 
Don MeNeill’s Breakfast 
(Radio and T-V Broadcast) 
Luncheon and Puppet Opera— 
Kungsholm Restaurant and 


Tommy Bartlett’s ‘Welcome Trav- 


elers’? (Radio and T-V Broad 


ASTM Dinner-Dance 


Luncheon and Style Show—Chez 


—ASTM DINNER- DANCE— 


Cocktail Hour—‘ 


Dancing till 1 


years back of hi ay ing 
resident’ 8 ad lress, various recognitions 
awards, introduction of new 
office ‘ers at a luncheon session. Retiring 
President L. C. Beard’s address is en-— 
titled lain Talk. ” The cari 


5 


to indiv iduals of wide ly ac- 
_ knowledged eminence in the fields of 
pork cov ered | by Society 
ial ay 


gies 


of Merit 


line of these « committee meetings was as in- 
aaa in the letter transmitting hotel 


‘letter, -members should con 


subcommittee 
“meetings: will be receiv ved direc tly from 


April 9. The First Installment of 


sec econd | and ‘third mi lng installment 


service to the Society along: 
technical lines; recognition of 50 and— 


-year me mbers. Members can attend 


various reports and ps spers by virtue of 


borne in mind however, that all reports 
and papers may available in time 
to be preprinted. 


"The Exhibit most of 
hnical Sessions will be held at the 
Sherman Hote 1 and the Committee 
Meetings are divided about equally be- 
tween the hotels. ‘It is expected that 


commodations where most their 
meetings are being held. 

Those who bave not as | 
returned their hotel reservation form are hd 
urged to do so immedi itely. May 15 is 


agreed to. reserve” ‘sleeping rooms for 
ASTM use. Obviously no hotel should 3 


AS announced » to the members i in th e 
February, 1954, ASTM 


our meeting week. 


the Soc ‘iety’s Administrative Com- 


mittee 0 on Papers and Publications 


will try out a new plan which 


jena 1 to obtain livelier, more stimu- — 


‘members will wish to have sleeping ac- 


their r registration fee. — It should be cae 


the final date which the hotels hav = , 


= 


lating sessions by improving the ehar- 


acter of presentationsof technical papers. 


Reporters (not judges) w ill be > chosen 


by each s session chairman and asked to fill 
a standard report card for each 
paper they hear. The | check | lists 
clude items usually concerned with ef- 
fectiv ve presentatic 
sent, in adva wh 
ill present a a paper rat t the Annual 
During a presentation, the reporter, 
by check marks and one-word replies, 
Ww ill complete a a comprehensive, objec 
tive statement of what the speaker does 
ia 4 and these statements will be evaluated 
No awards and riticisias w ill 
follow but any author obtain his 


check sheet and learn how his presenta-— 

tion was received, (lig 
Ideas for refinement and improv 


of the system w ill be w elcomed from any- 

these should be sent to the chs aire 
man of the Administrative Committee 

on P. and Publications at Head- 

arters. olunteer deser iptiv e com- 
ments: on particularly 
papers would be especial lly h helpful. 


-ETIN 


ion Copies will be 
ce e, to each author 
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of sculptor Melvina Hoffman— 
depicting types of modern man 


— Meeting and Exhibit will be Foundation; ; E. J. Kolb, Bell Howell 
the Ninth Photographic Exhibit with ; R. F. Main, Steel Co.;, 


theme Materials, Testing, and Re- B. Marsh, Inland Steel Co. C. 


search. Three outstanding sections Ww ill 


Wm. fom Wilke, Jr., Crane Co. I guest 
senting ‘Committee E-4 on Metallog- hs 
Genoa, Ttaiy, will be exhibiting raphy are D. I. Finch, Leeds & North- th- The Traveling Print Show of the 
display of color photomicro- Co.; -W.L. Grube, General Motors 


land, will have on display a a group of 
ay light and opaque stops; the Traveling 
Print Show from the 1953 Photographic 
4 Society of America Technical Exhibit 

will include 29 prints of a variety of _ 

ee from astronomy to 


ever, and due to the fact that nn he 
take part were distributed several 
months earlier than usual this year to 
from Abroad in the ASTM P Photographic Exhibit 
glassifications: (a) black and white or recommendation Malaya, Netherlands, 1 
monochrome prints, (b) color prints, (c) of Committee E-4 01 n Metallography, and Pakistan. 
color transparencies, photomicro” special efforts have been made for the Two speci inl exhibite. hav ve been ar- 
(e) electron ‘micrographs. first time by the Headquarters Staff to ranged. Professor Scortecci of the Uni- 
special section will be devoted tostudent invite interested parties in other coun- ersity of Genoa will send examples of 


n photomicrography. ‘The tries to participate in the photomicrog- outstanding ork i in color metallog- 


student exhibit will be divided into two raphy ‘section of the ASTM Photo- 

raphy Mott, Atomic Energy 

groups, general competition, re- graphic Exhibit. Research E stablishment, Harwell, - 
stricted competition. Approximately, 40 replies have been & 


“a J. G. Heiland, Assistant Director of received from abroad asking for idiber land, has also lso agreed to ar rrange an e@x- — 
Research, Bell & Howell Co., ¢ chair- . . The nations involved are: hibit of his special work in metallog- 


man of the local subcommittee in charge Australia, Belgium, © Canada, Chile, raphy, including the use of | ‘opaque’ 
of the Exhibit assisted by England, France, Israel, Italy, and light. 
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an 


ne Elev enth ASTM E 
hibit of Testing and Scientific Apparatus 
interest to all concerned with research, Bee 


io boratory nuf nd 


Baird d Associates, Inc. 
testing materials, and |: aboratory and on tage including a new jointed Booth 52° 
} _borescope f for the examination of pipe 
_ welds utilizing a test hcle port of pis a Bai 
few ine hes dists ant from the weld. photometer presenting a simple method of 


production control operations. Mai any 
of the leading manufacturers of 
_ paratus and instruments as well as labo- 
ratory supplies’ are taking part in the 
Exhibit which will be held at the Hotel | =H. Reeve Angel & Co., Inc. 


ning June 14. A tots al of 78 booths hav Glass fiber w filter papers will be shown. be 
. already been assigned making this the This comparatively new material is the c 


- shown is a new accessory for emission 
Society’s largest Exhibit to date. Any-— result of work at the National Bureau of a automatic 
one concerned with apparatu or ma- -servo-type instrument calibrated to read 
~ terial in the E xhibit is cordially invited * ay ‘ pape photographic densities directly on a linear 
ing x4 organic material in any form either in the = by means of a null balance system. -g 
to attend. Registration at the Annual fiber or as a binder and are extre re- 


- Meeting is not necessary but visitors tentive yet very rapid eed 
a 


wi ll be requested to register for the Ex- ite 


hibit where a record is maintained. 

_ The biennial ASTM Exhibit has be- Booths 32 ‘and ; 33 Baker & Co., Inc. will exhibit their new 
a fixture in the materials testing -wound E-3 furnace for 
a field and members and committee mem- — 4 _The Applied Research Laboratories will temperature testing and experimenting. 

bers look forward to this opportunity  ‘isplay_their X-ray Industrial Quantom- cay eratures up to 1600 C are available. 
q eter. This instrument is particularly use- The heating chamber is 1} in. in diameter 
every other year to rst t in performing production control de- 12 in. long. Laboratory tests reveal 
J latest developments in this i important terminations on materials being manufac- | remarkably long muffle life. In addition ha 
technical field. The Exhibit isintimately tured. It is a nondestructive test and can very E- 

performed rapidly and _ accurately. platinum-wound furnace for coal ash 
The head can be and the instru- analysis and other testing and experimen- 
JAK 8 ( = 


ment converted for gaging measurements. tal work requiring to 2800 
ina almost ev ery instance involve labora- 3 X-ray fluorescence techniques then can be 


apparatus. applied to measure thickness of tin plate, 

“Hall of the Sherman and in the upper 


converted ‘for exhibit purposes. 7 Baldw in- -Lima-Hamilton- will have 


Be ooth 35 large exhibit displaying a wide variety of 
upper Mezzanine is handily adjacent to 


testing apparatus including SR-4 Univer- 
the registration desk at the Sherman. - The Atlas Electric Devices Co. will dis- — an 


sal Testing Machine, Stress Strain 
play for fi w 
Th Phi t graphic hibit will lso be ay for the first time the new } fodel 


YMC-R Weather-Ometer. This acceler- corders, Extensometer, 


in the ‘upper Mezzanine area, readily ated weathering instrument in addition to 
accessible to a large number of the control of radiation, temperature, and — 


tee nee other tacvors provic es for automatic con- ‘Brookfield ‘Engineering Lab ratories, Inc. 

Exhibit hours are as follows: _ interesting -accessorie 


7 

June 17-Thursi a.m. to 5:30 p.m. On display will be the Variable Products recently as a method of test for toothpaste 

June 18-Friday 9a.m. to 00 p.m. Atmosphere Control Cabinet. The Model 


in Chemical Week magazine. 
# Ae Laie 24-C Variable is an improvement over the r- _ The U.L. Adapter attachment for a 


he short descriptions follow 24-C Standard (G.F.M.V.T.) cabinet since model LVF Viscometer will also be shown 


are Sle information supplied by va a temperature can be varied from 45 to 120 in operation. Making possible the quick 


F with R.H. of 35 to 100 per cent. This | measurement of low viscosity materials, 


fe exhibitors and indicate b both the scope _ cabinet may be set also to conduct the oa its use ae a method of test has been re- 
of the Exhibit and the up-to-date nature § General Foods M.V.T. test at 100 F with cently discussed in Tappi. _ tele. 


meee pu 92 per cent R.H. ‘This same cabinet may — s _ A new Stress-Strain Analyzer is to be 
_of the equipment in be used for testing packages as well as shown which will plot the deformation 
_ inste ances the equipment is being shown plastics, rubber, or any material which _and yield value of a gel under an sche g 
for the first time. needs to be ‘tested at a constant tempera- 
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ooths and 25 
isplay will feature The new Doble W ater in Oil Meter 
he types of equipment. The latest sample — continuously indicating on a deflecting 


aration apparatus for metallurgists § meter the “water content in owing 
——— of insulating oil will be shown 


will be in operation including cut-off 
machines, ade rs, specimen mount 


presses, fine grinders, polishers, and elec- 


‘i. water contents below saturation. The _ 
_trolytic polishers. Doble Oxidation Comparator for deter- 


The additional, special feature of this — bm mining the useful life of transformer oil — 
~ exhibit will be selected items of physical and a laboratory clay treater for estimat-_ 
testing machines manufactured by Amsle ing the amount of re-refining required for a 

strated. The latest in the Doble line of 
solid and liquid insu a will also be 
The Burrell exhibit will feature the first 


showing of the Fracton, an instru- 
ment which provides a means of separat- pete ee 


ing, identifying, measuring, and collecting 
the components of light hydrocarbon gas 
mixtures and recording ‘the analytical 
addition, there will be displayed other ie i 
products of Burrell manufacture such as Monstrating the improved quality radio- 
. pe “Wrist- Action” shakers, Combustron and = 8 aphs which result from use of films hav- 
for salfur in steel ing fine graininess and high contrast 
by 


Wit Burrell Corp. 


a The Eastman Kodak C will display — 


high frequency combustion, and the acteristics. Applications of photography 


popular models of Burrell 


9 


be displayed. An operating demonstra- 


Printer, an office copying machine for 


One of tla wer i 
ses arch and product analy: sis to be shown ‘el 2 wa 
= Central Scientific Co. is the Cenco Bet: = 
~ Ray H/C Meter which utilizes an atomic 
radiation source to measure the percentage 
hydrogen and hydrogen-to-carbon ratio in_ 
liquid hydrocarbons. are 


or filed led immediately. 


Britannica 


te 
of the most used in seven 


license e by Standard Oil Co. (Ind. ). 

Booth The Ferner Co. to show for the 
parators for use in almost every field tallographic objective yielaing ex- 
‘illustration of the Lovibond Color Seale, - lution, contrast, and definition, previously 
showing of the 600 permanent associated with so-c called flat. field objec- 
standards which in 200 steps provide more is Vi 

than 5 million color combinations for thee vited ‘te 

instruments employing these units” for polished spe cimens for examination. Of 
specific applications. 4 interest will | ‘be the Chevenard 


Thermobalance, a new instrument which 
pce measures small changes in weight in 


small specimens over a heat-time 


Scientific Instruments, 


Custom Scientific Instruments, Inc. will 
display an electrical resistance tester 
‘resistance o fabrics, fibers, films, an 
other materials; Pittsburgh Corning Ther- Pr. 
Conductivity Probe which utilizes the 
fact that the temperature at a light heat 
source in a block of insulating material 
rises by an amount dependent upon the 
of the material; 
light load indentation machine for measur 


First Line, |. to r. 


Second Line, 1. to r.: 
of a of ‘materials; Arm 
strong Small Abrader (Model | 8); Sion Third Line, |. tor.: 
checking of ters, , strain gage 


Fourth Line, |. to r. 
dial dial gages; and a a microssope 


Booths 46 and 


making measurements which will include 
ad eatured 


large volume of oil will also be demon- | 


In gi soline. With them will be the top- 
high-sensitivity, single- -pan Gra- 


oe their full line of X-ray films : and chemicals 7 


in the fields of photomic rography, electron — 
micrography, spectroscopy, and others will 


puts tion will be given of the Kodak Verifax 7 


producing copies of typewritten or printed 
originals rapidly and easily. Copies can 


nited States a new — 


treme ly flat fields at high powers. Elimi- — 


: Weatherometer; horizontal utility cabinet for environmental 
testing applications between —10 F and —95 F; X-Y recorder for plotting the physical — 
Characteristics of an electric motor. «4 
Twist tester; tintometer or comparator fo! for comparing colors ; ; ; Tadio- 
Tensile tester; atmospheric control cabinet providing for testing of — 
various products 1 under different atmospheric conditions; and hardness tester. “wy 


a Fisher Scientific Co. 


PCY. 


Fisher Scientific will illustrate the 
to automatic instrumentation by preview-_ 
ing its forthe oming Automatic Titrimeter 
and demonstrating the newly released 
Controlled-Potential Electroanalyzer. 
also will be the modernized — 
-Fisher/Tag line of basic oil-testing appa- 
ratus, designed to AST M specifications: 

. the new Saybolt Viscosimeter, the Tag 

Closed Flash-Point Tester, the improved 
Cloud and Pour Point Apparatus and the — 
TEL-Meter, a new direct-reading polaro-_ 
graph for determination of tetra-ethyl-lead 


5 Gaertner Scientific Corp 
The Gaertner Scientifie Corp. will 
hibit a number of instruments. Some of 
the equipment will be familiar to members 
4 and some new units will be shown. . 
Cathetometers, Compa arators, Inte rfe rom- 
eters, Optic al Bench equipment, and a — 
Toolmakers’ Microsc ope are sc theduled 
‘Visitors will have an opportunity to use 
‘microme ter slides and measuring micro- 
se a variety of de 


General Electric Co. 


"Booths 9 and 10. 
reneral Electric will present av ariety of 


od 


testing instruments at the show. Because 
of the complexity of some of these instru- 
ments, the exhibit’ s emphasis will be 


placed on actual demonstration and opera- 
_ tion of these instruments. Visitors will be 
invite xd to participate in these demonstra- 
tions, so they may see exac ‘tly how they | 
Products featured will be ine 


- General Radio Co. will display instru- 
Ee ments for measuring dielectric prope rties, 
insulation resistance, stress patterns, and 
+ noise, as well as’ a broad line of testing 
__ Ineluded will be a precision capacitance 
ae, bridge, w with guard circuit, generator, de- 
= ric cell, for me asure- 


; viscometer; foam rt rubber ries 


tis 
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on ments at low frequencies; a slotted line 4 Apparatus; Tar Stills; ; Cement and Con- ~ readings are divect: from the counter on 1 the 
_ and admittance meter for high frequencies, | crete Specimen Molds; and Vicat-Gill- - instrument, panel. - The minimum thick- 
both direct-indicating _bridge-type more Apparatus. ness which can be determined is 2-3 
insulation resistance; a sound- -measuring En «Ce millionth of an inch for chromium). The 
system adaptable both to measuring the on ngineering instrument operates at volts, 60 


evaluation _of deafness hazard in noisy we Instron wil exhibit an instrument for 


environments; polariscope for both indicating complete analysis of behavior 
static and dynamic stress evaluation; under tension ‘compression through Tne. 
: ol sourees and null detectors for a analysis of the detailed variations of the | 
_ bridge measurements of dielectric proper- _stress-sivain curve, with time rigidly con- 
Instron Universal Testing Instru- of industrial 
ment measures and records elongation, — temperature circulating systems for re- 
William & Co., Ine. relaxation, compression, and hysteresis to _—sfractometers, constant temperature utility 
Booth full scale loads of 2 g up to 5000 lb at baths for temperatures up to 212 F, and 
speeds of 0.02 to 20 in. per min. This other special of baths for tempera- 
' _ The new Reichert Metallograph to be machine is claimed to open up new an tures up to 200 C will be shown. Included | 
; exhibited by William J. Hacker & Co., Inc. ar analytical possibilities i in fields of plastics, in their line of petroleum test apparatus | 
includes the following features: — Interfer- rubber, textiles, wire, — leather, etc. _ will be mechanically refrigerated cloud and — 
Tester for Surface Finish, Phase Con- pour apparatus; oxygen gum apparatus; 
trast for Metallography, Micro-Hardness i -‘Jarrell- Ash Co. Vapor pressure; flash point testers, | 
Tester, Scientific Vibration Contest De Fe ns y-Martens, Tags and Cleve- 


Eee 


Also to. be is the new spectrophotometer for use with testi ng lubricating greases; universal 
vi ceweeape. » for analysis of fibers. Here 2 “volumes of 0.01-5 ml will be exhibited, a penetrometer; and a new constant tem-— 
micr , projector, and a screen are” instrument for use in the perature Saybolt viscosimeter. Gas calor- 
i into — and visible regions between imeters and industrial ovens for 
_ Another item to be shown for the it _ approximately 200 and 700 mu. Examples E tures up to 950 F and Labline’s new ‘‘Force- — 
ir t of the use of the instrument in biochemical Aire” Bench-Saver Ovens for temperatures 
30 having reproducibility better than per | ‘orator Corp. 


"The exhibit will include their linearity within 3 per cent, an 
line lamps, ultraviolet drift not to exceed 0.5 per cent in 15 min- Lz in ‘booth will be carbon 
to 


meters. and fused ‘oars ae _ utes or potter will eum be described and and sulfur analysis apparatus for testing 
ASTM Standards. steel and cast iron samples. Visitors may 


participate by bringing samples of un-— 


High Voltage Engineering Corp. Booth 38 inducti ion furnace. 


4 Corp. manu- Model 260 Cloud Test Arthur S. Le Pine & Co. 


 factures Van de Graaff particle acceler- Cabinet will be displayed. This cabinet Booth 20° 


ators for science and industry. Of these, has four temperatures of +30F,0F,—30 


the most interesting to ASTM are the two- 
mnillion-volt X-ray ‘generator for precision 
radiography and the intense neutron 


inexpensive sieve shaker, new type atom | = 
ation units (four in all). The sleeves are models, assorted petrole um testing 
activation weighted removable type for easier cleaning paratus, a plastics abrasion tester, speci-— 
at and drying. _ This cabinet also has a laboratory apparatus, and new and 
moisture-controlled, heated top so that improved laboratory ware for general use. 
moisture will not condense in humid A new bath cooler will also be on caphny. ” 


individual, hermetic, removable refriger- 


oy: F. Each temperature has z display will feature a new 


= 


the two-million-volt radiographic X-ray 
unit. Technical experts will be on hand a 


to describe the usefulness of Van de Graaff Ma oe heeds 
accelerators and to discuss application 1s and 16 
Leeds & Northrup will have 3 operating: 
Kocour will display the Electronic demonstrations illustrating a few of the 
Hudson Division, Refrigeration Thickness Tester, Model TT, for deter- many ty pes of precision analyses possible 


mining the thickness of silver, tin, cad-| with L&N equipment: he new 

Booth 48 mium, zinc, brass, copper, nickel, and lead Recording Spectrometer will demonstrate 
deposits on various metallic and non- isotope-ratio analysis using hydrogen and 
. The interior temperature of an air con- — metallic base ‘materials. Tests areclaimed deuterium. — (2) The new Speedorax 
ditioned igloo will be the subject of.a tem- be accurate to within 90-95 per Polar recorder “plots a function of “‘r ra 


perature estimating contest. igloo— _ and Fequire about one minute to make... a function of (angular 
_mechanicatly refrigerated to a sub-zero 


condii:cr —-will be available for examina-_ 
tion by ocoth visitors. The display will 
also feriure the actual use of a —95 F 
Horizontal Utility Cabinet for simulation 
of extreme temperature conditions in 
7 test of materials and equipment. ee 


\, 
Humboldt Co. 1000. Ib tester for containers, wallboard, plastics, and paperboard 


Line, 1. to Capacitance measuring assembly for dielectric measurement of 

oo pieces of te ne apparatus, most samples and conditioning chambers; water-in-oil meter; tester for sheet metal to 
of which are in accordance with AST M determine its drawing qualities and stretcher-strain characteristics. ee 
specifications will be on display, including Third Line, |. to r.: Calibrator designed for precision checking of extensometers, strain 
anew Motor-Driven Flow Table, and an _«Bages, and dial gages; comparator densitometer for reading emission spectroscopy 

Acme Curing Can. In addition there photographic densities directly onalinear scale; speed press. 
will be a Duc tility Testing Machine for a Fourth Line, l. to r.: Two-station combustion unit with carbon and sulfur determinators ; 
Asphalt; a Penetrometer for Asphalt, a radium exposure set up; microhardness tester capable of applying loads down to 1 g 
Grease and Food ‘Products; Flash Point Point i id i 
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lots the physi- 


motor 


8 Speedomax X-Y recorder 
x eal characteristics of an ele 


_—- Booth Booths 75 and 76 


Equipment Division, will demonstrate the | 
determination of sulfur in certain petro- 
 leum products, using the Lindberg “H-F” 
- Induction Unit for ignition of the sample 
and the Lindberg Sulfur Determinator | 
6." for the titration measurement of the sulfur 
content of the products of combustion. 

Methods of determining carbon 

ys sulfur in metals, coals, and cokes, 

some organic materials will also be dis- 
played. Information regarding the many 
other products for laboratory, and pilot 
= gg requirements will be avail- 


-Magnafiux x Corp. 


destructive will be shown 


ai N & Co. 


Booth 17 


& Ordnance Co. 
exhibit a 5000-Ib Container _ 


Tester along with a 1000-lb Compression-— 


Crush Tester for containers, wallboard, 
iain and paperboard and the new Izod- - 
Charpy Impact Tester for plastics, ceram-— 
ies, and die-cast alloys. Also shown will | 


be a Specimen Cutter and various tools 
Spectrograph Sales Corp. 
Booths 13 and 4 
graphic laboratory equipment—spectro- 
graph, microphotometer, and excitation— 


together with complete accessories for 


quantitative analyse will be shown. 


North American Philips Co. , Inc. 


Booths 79 and 80 


‘North Phitipe will display 


their newly developed of Radio- 
graphic X-ray equipment. The apparatus 
displayed has been designed particularly 


units. = he units range in penetrating 
power through 300 kv, 160 kv, 150 kv, and 
60 kv. Featured will be a 160-kv self 
_ contained unit weighing only 143 lb. 


an end window X-ray tube which permits 


areas. There will also be displayed, 
en -ray tube which contains a 1.5- 
mm focus aes is constructed in a long rod- 
rmitting entry into small 


enings. 


Lindberg E ngineering Co., Laboratory — 


and 


‘latest combination of spectro- 


for use in Industrial and are 
_ not adaptations made from medical X-ray _ 


This unit is tanklike in construction with 

access to difficult or hard-to-get 
he radiation output from with radium will be on display to show 


this tube i is in 360 degree radius per- 


Tinius | Olsen n Testing Machine Co. 


Booths 30 and 31 Machine and Metals Inc. 
Olsen Electromatie 20,000-lb- Uni- will display new equipment for 
versal Testing Machine will be displayed. determining how metal alloys will react. 
Testing machine features 100:1 scale 


Booth 


during forming operations and in use at 
_ range with electronic weighing and loading 
peratures to 2200 F and permits installa-_ 
ments for the recorder and plastic 
_ provides positive control ‘of testing speed 
with new ny tomatic rate of strain device 
any speed setting. Accommodates 
Program Controller which will perform 
testing, and yield strength testing; a 
dems and cubes; and a Model 54 Hand- 
apparatus for elastomers, textiles, wire, 
Aluminum Block Heating Bath for tem-— 
_compartments. Also on display will be 
cently developed “Accr-O- Meter” weigh- 


q — high temper atures. ‘Testing machines can 
system, speeds 0.05 to 20 in. per min, 
tion of multiple furn: ices for production 
tensometer R-20A designed for nonrigid | 
specialiy designed for testing titanium. 
= diameters 0. 252 to 0 0. in. 
load stress cycling, strain cycling, cross- 
“Super L” 60,000-Ib Compression Testing 
Hs testing ma- 
and other materials. | Featured will be the 
‘ature aging tests, an insulated solid” 
the Scott ORRL-6 tensile tester for rubbe 7 
ing system for constant rate of extension — 


utilize electric furnaces producing tem- 
Model Recorder, numerous “instru- 
testing. Screw powered, this machine 
“plastic testing. The machine is provided 
~ and maintains a constant rate of strain at 
Also be shown are an Automatic 
head cycling, production testing, proof 
adapted for testing concrete cylin- 
Scott Testers will show testing 
oo first public showing of the Scott Model LG 
~ aluminum block oven with 28 individual 
and high elongation materials; the re- 


Fie different « oxy gen bombs for calor- 
-imetry and combustion tests will be 
shown in the Parr exhibit. These include 
bombs for routine and precise calorimetry, | 
bombs for testing explosives, and for 

combustions. An adiabatic calor- 
- imeter and various accessories for calorific — 
_ tests of solid and liquid fuels will be shown. 
Other Parr equipment will include a_ = 
-_stirrer- type apparatus with 1- and 2- liter 
stainless steel bombs for reactions 


Scott individual sts sinless ssure 
aging container for exposing sms ull qué anti- 
ties of elastomeric specimens. 


vice D Diamond T. Tool 2 


Booth 72 


T he Diamond Tool Co. will dis- 
play its “A” Hardness Testing Machine 
for both standards and superficial Rock-— 
recision Scientific swell ‘esting. It is designed for accurate, 
‘Be th 7 efficient production testing, fee turing 
essed dial and nonglare light focused 
werk; conveniently grouped controls 
andardized weights, all tots tally enc ‘losed_ 
chrome plated. 


Pi 


will display their Front vi iew Distillation - 


Testers, the Cleveland Open Cup, 
redesigned Wet Test Meter, Bronze Block 
Gum Bath, Shell Roll Tester, Water < 
Wash-out Grease Tester, Ramsbottom 

‘arbon Residue. For Cement interest, a 
the Bleeding apparatus will 


Sperry Products, Inc. 


& Sper ry - will exhibit two of its latest mode 1 
“ultrasonic _reflectoscopes. The  instru-— 
_me nts will be operated in actu: al a 
A ie stration of i inspe ction of raw materia san 
Vag finished parts. The exhibit will also con-_ 
] ae tain explanations of the various methods of | 
testing with this instrument to meet 
quirements of different industries 
on - applications. A large blackboard will be 
— used for the discussion of vis sitors’ testing 
problems. 


On exhibit will be complete equipment — 

for radium radiography. Included in the 

exhibit will be an electromagnetic handling 1 

rod for positioning of the radiuia capsule © 
during setup of the exposure. A repre- 
sentative collection of radiographs 


4 Steel Testing Machines, Inc. =. 


28 


ature tion in booth will be 
the new Flex-Tester for testing sheet 
me tal to determine its drawing qualities 
and stretoher-strain characteristics. 


how effective this method can be for the “a 
_ nondestructive testing of castings and ang 
from to 4 in. thick- 


a 
| 
— 
— 
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the Portofiux will be demonstrated 


First l. to r.: Control potential electro-analyzer for precise de terminations of metals; electric for high- 
temperature laboratory work; apparatus for testing cement bleeding. A model of this two million volt X-ray generator will be on display. * 


Second L Line, 1. tor. : Cloud and pour test t cabinet ; constant temperature Saybolt viscometer ; ultrasonic refiectoscope; apparatus for the x 


Third Line, | to 20, Ib universal testing machine; Pensky- Martens flash tester, gas heated; self- -sealing oxygen bomb for calorim- 


etry and combustion 1; Beta ray H/C meter. Batis Se 
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All time indicated is Central Saving. 


_Provienal Pro ogr 
H ANNUAL MEETING 


-ontro! 


FOR TESTING MATERIALS 


terials 


1 13- 48, 1954 Consid 


Meetings held the week at the Sherman and Morrison: causes 


Chicago 18th Session on Fatigue | 27th Sym. on Cyclic Heat- 330d Sym. on Building Con measu 
Opening Sessio Session Specifica- ing and Stressing Met- structions {cont.}—Re 
J «| 34th on Planice— 


35th Session on Impact 


of ams 

—11:30 am— — | 20th Report orts A-3, C-9, C-12, cone d 

Report Session—/Re- ports C-14, C-16, C- -2, D-8, D- 15, D-19, in cor 

ports C-2, C-4, C-8, & 18, C-21, C-22, D-10, | E-12, Je. breaks 


12:00 noon— Session on High Sym. on Cyclic Heat- | 
on Coal Sampling 9th Luncheon Session— 


ing and Stressing Met- | 

10th Sym.onQdor | 

11th Sym. on Permeability 

12th cage on Bituminous 

and Road Materials-— | 
{Reports D-4, D- 16} 


pm— pm—- {| . <=4:00 pm— 4:30 p.m.— 


Report Session—{Re- Report Session—({Re- | 24th Report Session—(Re- ssion—{Re- 


three 


retation of Data, Natio 


Sym. on Coal Sampling 15th Sym. on Odor {cont.} keail Party 30th Session oo Crop 
Wy... 16th Session on Fatigue is DINNER 31st Session on Concrete 7 this t; 
6th Sym. on Electrical In- | 17th Sym. on Permeability Floor Show 32md Sym. on Building}, j 


Registration Desk o opens pens Sunday June 
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xperiences in Low Load Hardness Testing. | 
Grodzinski, Industrial Distributors 
Ww Then work on the microhardness testing — 


this hard materials, such as sintered carbide, — 
silicon carbide, aluminum oxide, and diamond 
was started about 8 years ago, a Bergsman _ 
microhardness tester (up to 200 g load) was _ 
fitted to the available Vickers projection _ 
microscope using a Vickers diamond. 
_ perience showed that on hard material only, | 
with higher loads and a control independent — 
of the operator, could reliable results be a 
tained. Subsequently a stronger Bergsman 
type hardness tester for loads up to 3000 - 
was devised and provided with an automatic _ 
control. The limitations of this hatdaens 
tester were later on avoided by an optical | 
low load hardness tester in which the optical — 
system was arranged at an angle to the me- 
chanical system, a sensitive ae il 
controlling the indenting process. © 


3 


_ In order to perform tests at various acai 
to find the real hardness properties of ma- | 
terials, the so-called Meyer analysis was used. 
Considerations with regard to the low load 
range led to a proposal to define hardness — 
not as load divided by unrecovered indenta- _ 
tion area, but express it as the load which © 
causes a standard deformation in the ma- 
terial. ‘This led to the design of a low load 
hardness tester in which the load is increased 
continuously, measuring at the same time > 
the depth of indentation. _ By combining a 
mechanical loading device with 
measurement of depth of indentation it was 
possible to record the load-depth of indenta- ; 
_ tion characteristic in a diagram. A preload © 

| can be applied. Besides the load- depth — 
curves also time-depth curves for studying 
creep and recovery processes can be plotted. 
In this way the elastic and plastic properties __ 
_ of a material can be recorded and the hardness 
- test can be made to a true rheological test. _ 
_ A durable indenter was found in the double | 
“cone diamond which is neither broken when bs Gv 
9, in contact with hard surfaces, nor causes 
breakage of the indentations in brittle ma- 
terials. Furthermore, it allows one to deter- 

.. 8 two-session symposium is a follow-up 


i of the 1951 Symposium on Bulk Sampling, 


devoted to coal sampling only. Considerable 
pling ofcoalinmotion, = 


} 


< 


4 


_ emphasis is placed on the mechanical sam- 

_ Four papers dealing with theory and bac k- 

ground will be followed by three papers de- 


three different pes of mechanical 


samplers in use in Sen power plants. © 

-* R. C. Tomlinson, Mathematician of the 

_ National Coal Board of Great Britian 

Visman, formerly of the Dutch State 


Mines, will participate in the program. In- 
ternational p: 
. “this type is unusual, and having two men of | 
; their ability added © to an excellent panel 
| makes this a rare event. 
Development of the Theoretical Basis 
Coal Sampling. W. M. Bertholf, Colo- 
grado Fuel and Iron Corp. 
of investigation which proceeded the over-all | 
attack of the problem of coal sampling by L. 
Re Bushell i in 1937, in which it is shown thet 


This paper is a review of the two main lines 


Forme! Fifty-seventh Annual Meeting, President L 


mine directional properties on _cold- worked thickness, and ac 
metals and crystalline materials. 


a Size Effect.in the Tension Test of Mild Steel. 


known report of a yield point in bending — 
raised by 50 per cent above that in tension, — 
using rectangular beams of mild steel. — 
presence of a size effect seems to offer the — 


subsequent widely divergent 
have been reported over the past twenty-odd 
years. 
has for its objects the development of an ade-- 
quate theoretical basis for such a size effect 
and the testing of its validity by experiment. an 
Due to a similarity between the discontinu- 
ous yielding of mild steel and brittle fracture, 
Ww eibull’s Statistical Theory of the Strength 


: large numbers of tests are required to check 
_ the theory. The present report covers the first 
- series of tests, which were made in tension. 
~The experimental resu'ts obtained demon- | 
strate a definite dependence of the upper yield 
point of mild steel on specimen size. 
conclusion is reached that in the tension test 
of mild steel the specimen size is one of the 


as cry sti ] uency, material 


“the ‘simple”’ experiment fails to ‘lisclose th 
“true nature of the 
Use of the techniques introduced by R. A. 
_ Fisher, et al., permits us to evaluate the sam- 
eo pling constants of a coal, and we are then in a 


scribing and the performance of - ertain simplifications of these techniques 
coal 4 


ina 


, and ___ rently in use in Britain are compared. 


articipation in a symposium of 7 § 
R. C. Tomlinson, National Coal Board. 


10:00am. First Session 


June 4 


pening Sessi: 
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Session on n Testing 


properties with extent — 
Typical industrial of ultra-— 
equipment for lack of bond detection 
are given. Semiautomatic operation and 
Cedric W. Richards, Stanford University. innovations in the detection equipment : 
In 1931 F ujio Nakanishi made his well- - discussed which result in more positive qual-— = ‘ 
control and lower cost even with unskilled 
4 
A New Triaxial Stress Testing Machine for oe 
Determining Piastic Stress-Strain Rele- 
tions. H. A. B. Wiseman and 
Marin, The Pennsylvania State University. 


P. This paper describes a new machine te 
‘testing metals under triaxial stresses. The _ 
stresses applied consist of two equal com 
pressive principal stresses with the third | 
principal stress either tension or compres- 

sion. These triaxial stresses aye produced — 
_ by subjecting a cylindrical specimen to radial o J 
hydraulie pressure and axial tension or com- 
pression. By means of these triaxial stress 
tests mechanical properties of materials — 
under various states of triaxial stresses ean 


be obtained and triaxial plastic stress-strain 
‘These tests 


La 
a 


The. 


only satisfactory explanation for this and — 
results that 


The investigations described herein _ 


f Materials has been adapted to fit the new 
On account of its statistical nature 


relations can be determined. — 
also serve to check further the validity of 
plasticity theories used to predict plastic 
stress-strain relations under combined 
This paper also describes a pre/iminary in- 
of Bonded Materials vestigation dealing with plastic stress-strain 
with Ultrasonics—A Survey of Theory and relations for an aluminum alloy 14S-T6 ae ty 
Application. G. B. Baumeister, Magna- -_ jected to the triaxial state of stress described. 


Thus the 


\ 


f=" "The tests were conducted for a constant ratio 
flux Corp. of the principal stresses, but the influence 

One of the biggest drawbacks to the wide- different ratios of the axial stress to the radial 
spread application of bonded materials in compressive stress on the plastic stress-strain Bs! ras 
industry is the lack of an effective economical _ relations was investigated. - The test results = 
method of inspection. Given a suitable that the simple flow theory of plasticity 
bonding inspection method, new proc esses using the second stress invariant is in ri oe 
and materials can be used to produce better - proximate agreement with the test results. = i 
reflection or absorption of ultrasonic Me man 
energy at the interface of bonded materia on _ ograpl Y aes yma 
can be used to indicate the lack of bond. : 


Data are en to correlate such parameters Fourth of Subcommittee 


x XT on E lee ctron Microstructure of 


Held simultaneously with the Third Session 


Symposium ‘on Coal Sampling 
e 


‘position to formulate a satisfactory sampling 


of the for: analysis and it has been 
found that these errors are large enough to_ 
cause concern when aiming for high accuracy. 
Finally, the application of these results to 

the revision of a ation is 

will permit the accumulation of variance data Lot Sampli ng, the in 


without undue expense. The methods Sampling of Large Coal Shipments by 
Visman, Tanner, and Deming and those eure plication of the Variance Concept. - R. A. 


germ Miskimen and R. S. Thurston, American 


Gas and Electric Service Corp. 
— 
British Work Coal , paper presents a system for applying 


Gs 
the variance concept of coal sampling to 
ai routine sampling work. The relation be- | 
This paper describes some of the work on _ tween the design of routine sampling schemes E 
coal sampling, both theoretical and experi- and the resulting accuracy can be found by 
mental, carried out in the United Kingdom ~ evaluating the ‘‘observed”’ variance of the * 
_ during the last two yeurs. | - One of the fea- a | coal. and the combined variance of sample sf 
tures of the work has been the extensive use of is. reduction and analysis. These accuracies — 
=a method of duplicate sampling whereby it can be expressed with regard to large quanti- 
is possible to measure the sampling accuracy “ ties of coal consisting of many ‘“‘lots,” 0 
without the necessity for a complicated spe- — barges, or rail ears, rather than merely {c 
al experiment. Work has also been done one ‘‘lot”’ as in the existing ASTM sific 
— the errors the preparation tions. 
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ic > atic that 1s, 0 whichever i abo 
¢lassificati ger over ! - mina bod 2 on boron nitri c per sec +muination of tl st method f 
tions and 1erally to confi nany y are given. 1 nitride and tivities, 1 the volume or the deter iv 
.and to establi nfirm tl dalu- neasured -and surface r 
However: during he suggested he vise | ng 
| iperatures _years the cla: emperatu nts on Plastics method ite heater ol inorganic 
ome cases ssociated wi sses and atures. Thoma ics at Hich intended t plate. ic 
_ tion of | longer wai sulating te yesters, uding pl tive commer- a ality levels of distinguish id pre-— 
of heat stabili wait for tl tech- ch] ers, ‘epoxy resi phenolics, sili r- _—ssatisfact s of heater pl guish betw 
alone. T ility but 1e confirma-— orotrifluoroet! resins, al icones, ctory agree plate and 
empe = IS rst ASTN guides in ents was | covered | orm. et ods fo 
such effort. jals is an i Electrical ; “Somewhat limi ing upor ng of | 
vi n and e , of course, re tempers ively lon oncerning Co. nte 
= authors e experiences present atures ¢ g expos amond 
ctive work i xcept where ot! of the indi- ic-glass lami ectrical nigh Thermal 
- ally is und otherwise and m s laminates, sili properti 3 rmal 5S Wea 
insulati determining the expe lene is given, monochloro. § As a res , Natvar Corp. des. 
em ielect +. astics at ielectric me equip- \ M Cor members of 
4] peratures Up t rie Propertie briefly. high tem asuremen ting nmittee D-<{ ating Fabri 
| o 500 ies at temperatures ents on gz material 9 on El 3 
of Richardson, N Electri sed insulatio 1ermal stabili pinions 
er for di Materials . ivity of B terials withi n assembled. electrical 
| scribed whict r dielectric speci erials at El Bonded Mi coated ithin the 4 
range 1 can be used is de Wechsler, Mi evated Tem -eous sleev abrics, v this surv 
ica | perature sving, and s, varnished rvey 
bis fr room tempera e- Electrica nsulator C K  Thise and elast ished cloth, coated 
ture t ‘ature rical insulati . is collect omeric adhesi 1, coated 
cycles ran o 500 C ganic bo lating plate th ion represe 
uri sec. Provi ize from 10? and nded mica splitti membe esents the eff tenes." Therm 
if = the ther Provision i to 10° actory hi a splittin e of ino designed rs of Sube orte of 
Th thermal As made f tion i istory as h gs has al or- ed to pre committe most 
or meas- — n in applicati eater ong satis-_ th sent their c e VII and i | | 
a ic const 1 of the s mechani lications requiri onductor i compel und is 
probable ant can be d ample. N anical su equiring relati strength ability. Ch e point of 
eeding at termini , standard the ins a , change in D 902), ch: ec- uatin 
e erro issipation f yout ining th ar test m ulation sharacteristi ge in wei change i 
— exceedi singularly | e quality of nethods for de- ticity stics, and stati ight, cut-th ‘in }  Chloric 
an $ RL ae ree n P 
on Mallesble 4 on Electical Heating, Res 
— est on a Slotted R Symposium on with the Sixth Session 
sampler st pertormed ocedure and re- _ and E. J. Par Coryell, F. J numbe: 40 | ne 
in i sist, and n of pe A pre the AST 0 tons. edure for lots 
simil , is made with sample weig! per establ gram for t ASTM “speci | ote of 
ar locations hand sam ig its Ob- ablished mec testing acc neh  racies, a si pecial pur er, to obtai 
— verage si . Sub or bel ampli applied. proee- sample of these coals 
ples were found. ‘The and weigh variations ence of as and no sa lied, “Bach step in the Gee 
age for tk 1e a its of sam- Sampling t significs or pr al ry-Je 
t 1e eleven verage a h m- gz tests w cant bias es reek nninas Sa pes 
q tests peri als totali were made 8 was found. | W.M.B i mpler at Cabi 
ormed anal ing 13,60( on a lot of mixed ron Corp., ertholf, Col | 
a for the hand sa automatic sample found yzed for varia mixed G orp., and W. L. olorado Fuel 
samples. and shown For tt the results Electric Servi: L. Webb, A ue! & | Intro 


a Testing of the sampling system ‘itself is is The Variances o of Reduction ands Analysis. oy ariances associated with the reduction and 
described i in two of the sections of the peper— W. W. Anderson, Commercial ‘Testing analysis of the gross sample of coal after 
and Engineering and M. L. Suthers has been collected. Variance values: “are 


¢ 
bility of th _ land, Statistical Consultant. memour included for each stage of the standard = 


MN troduce ed by the reduction and analysis ¢ of the 7 coal sampling can be solved only by substitut- _ as specified in Tentative Method D 271-51 T. eat 

equivalent of gross samples for an 8-hr shift. ing, known values for each component ie he data indicate several points in the | 

‘It is concluded that the mechanical —_ variance in the equations. The acouracy of procedure 
analysis for dry ash content of coal is one tions occur. Calculations of the magnitude | 


“others are concerned with determining ‘the 


this onal bad ‘as as hich the of these sy stematic variations disclose the 
ple system Of variations which contribute i potential reduction in the variances of re-— 


complexity to a clear-cut solution of the coal +f sucl 
sampling problem.: duction and analysis if such systematic varia = 
_ This paper gives experimental data on the | tions could be eliminated from the stan ard <= 
of the problem which embraces the methods. 
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Symposium on | Temperature Stability of Electrical insulating 
Thermal Stability of Polyvinyl Chloride In- — structure impregnated with insulating vere terial. By testing at ieee tempere- ce 
sulating Compounds. Bartlett, nish in a manner similar to the conditions tures, the life-temperature relationship 
Natvar Corp. involved in actual equipment. The test pro-— -eetablished over a temperature range. 
Si sss _ cedure measures the elongation of the surface ae is the goal of the test and from it £ 
‘ of the sample in transverse bending required — life” at lo temperatures 
uating thermal stability of flexible poly vinyl] to cause cracking or discontinuity as 
electrical insulation, a new test by electrical failure. A comparison of rience has wn 
_method and procedure for using test data varnished cloth with synthetic sheet —_ test mothed satisfies the design goals. — 
ity of V C insulation baked at ates ‘ated "The method proposed is believed to be Silicone Treated Glass 
temperatures can emonstrave therma ‘lecay functional technique which may be used for E. Continental 


is shown with test data. By interpretation 
’ i temperature classifications of such insulatin 
of mechanical tests thus obtained, an index of Fibre Co. 


Vith the objective of more _eval- 


can be obtained. This index can A Me ‘ethod for of the Therma! of 
employed to make predictions of the eke Aging Stability of Flexible Sheet Insula- Mates -H. |. Morgan and K. N. 


-mechanical life of such PVC insulation upto 
“periods of 25 years. Since electrical insula-— tion. C. G. Currin and R. Plettner, Mathes, General Electric Co 


tion can fail meehanically before its electrical Dow Corning Corp. 5 Ay ieee - _ This paper describes the use of the de- 
properties have deteriorated to an objection-— A _method for evaluating the thermal aging a flected beam film rupture test for evaluating - 
ably low level, this approach to the problem — ant stability of flexible sheet insulation has been the heat resistance of magnet wire insulation — 
_ may be useful for design of electrical appara-_ a” developed using the dielectric strength of the with different types of insulating varnish. 
tus and specifying quality of material, - insulation as the failure criterion. This test ° The degree of elongation of the surface to 
| method has been designed for functional and cause cracking or discontinuity as 
The Deflected Beam Film Rupture Test . Ap- statistical accuracy, simplicity, and economy by electrical failure is measured. 
plied to Sheet Insulation. K. N. Mathes _ 4 of time, labor, materials, andequipment. - —_ Results for conventional as well as modified 
and H. |. Morgan, G | Elect Co. _ Samples of flexible sheet insulation are aged Bie! silicone varnishes will be compared after ex- 
organ, General Electric Co. | at elevated temperatures. After periods of posure for increasing periods of time at high “ 
This paper discusses the application of aging, the samples are subjected to a dielec- temperatures. ke 
deflected beam film rupture technique for the _ tric stress in an electrode system which ‘This technique is proposed as a functional — a 
determination of the heat resistance of sheet - elongates the sheet insulation approximately z. test method for determining the temperature | 


and tare insulation such as is used in motor —_1_per cent. The time required for average classifications of insulating varnishes when — 
and ges rator insulation. dielectric strength to drop to a predeter- used as impregnates for magnet wire 
‘The: u employ ed makes use of a taped level is the life of insul: wing ma- a? similar insulation structures. 


ne 
Signifigance of Specifications—Current Thoughts on | 
‘Specifications the Producers” Materials Standards and the of 
Secretary, ASTM. RJ  point—A. O. Schaefer, Vice-President in Defense—Ro er F. Hepenstal, Director, 
of Engineering and Manufactur- Cataloging, Standardization — and Inspec- 
Specifications from | the Consumers — View- ing, The Midvale Co., Nicetown, Phile- _ tion, and ‘apt. C. R. Watts, Staff Director, 
point—A. W. F._ Green, Chief Metal-— delphia, et Standardization, Office of Assistant Secre- 
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¢ 2 on Magnesium Oxychloride and Mag- 8 on Refractories. B. Sosman D-3 on Gaseous Fuels. A. W. 
13 on ‘Concrete Pipe. R. Litehiser, 22 on Methods of Atmospheric Sampling 
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uncheon Session— Preside nt's Address, sss, 40- and 5 50- Year M Members, Awards « Introduction « 
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Tuesday, June 30 p.t m. Tent Tenth Session 


with the Eleventh and Twelfth Sessions 


fo Symposium on Odor q 


odor i is an property Odor is a quality that exists by virtue of bridge instruments. Condensation in sam-_ 
materials, it has suffered to some degree from relationship between the stimulus and the _ pling lines is minimized by drawing streams in Evalu 

_ lack of attention because workers in the field —_—srperceiver, and is not inherent as a property of | the order of 5 to 10 cu ft per min through © gat 

~ have not reached agreement on objectives or = a substance. It is relative, rather than ab- short lines. Results are indicated in terms of . W. 
methods of analysis, or even on definitions of _ solute, and is dependent, for purposes of temperature rise in the sample stream, which sane 

_ basic terms. Commercial methods of con- ga descriptive terminology, upon con- may be converted to thermal energy per unit re iB y 

This symposium will therefore deal with New Catalyst for Atmospheric Analysis ‘aa 

q those practical aspects of odor involving and Control. PR. Ruff, Catalytic Com- Accurate Measurement of the Intensity of factor 
definitions, analytical methods, and control. bustion Corp. Odors. Louis Barail, Consulting Bio- gates 
The seven papers to be presented should pro- | chemist- Toxicologist. cated 
vide a critical summary of the present status A new catalyst for oxid: ation of volatile range: 

of odor technology and help point the way to organic matter at relatively low tempera- paper describes a 10d and an ap- simul: 
further progress. ivav tures, consisting of platinum group metals on paratus called the Osmagraph, which makes , nume 

my nickel- -chromium alloy carrier, has been possible the reduction of organoleptic errors “tity a 

revention of atmospheric pollution and for — the measurement of living or inert matters — which 

» tions. Edward Sagarin, Standard _ Aro- tes recovery from air streams containing which are invisible to the naked eye, the Os- roneo' 
Matis, combustible matter in concentrations less  magraph permits the measurement of the bitum 


The author points out that there has been ‘than the lower limit of flammability. It is ae intensity of odors which the human nose 

Ne mg no serious effort to define odor, and proposes — _ adaptable for use in testing and control in- — alone cannot accomplish. Most variations 
a definition based upon the exclusion of other a - struments. A portable and a fixed instru- are eliminated or greatly reduced and trained 

_ sensations and upon awareness of the stim- ae ment are described. Both are designed for technicians obtain on the same sample of 

ulus by the observer. Inasmuch as aware- measurement of concentrations of combusti- odor, measurements whic h do not vary more 

ness may exist in some individuals and not _ ble matter above trace levels, such asoccurin than 4to 5 per cent. hdawondh ~~ — tha 

_ Others, when they are subjected to = industrial equipment when solvents are evap- | The author describes the applic ations of 


” with the volatile particles of a given sub- orated. The catalyst and appurtenances — his method and the uses of his instrument in 


_ stance, such a substance would be considered are rugged and exhibit much less drift in various industrial fields and gives examples 
odorless for some and arn, for others. continuous iy ten we _of the intensity of various odors so evaluated. 
Tuesday, June 15 9:30 p.m. Eleventh Session 
Held id simultaneously with the Tenth and Twelfth 1 Sessions | — 
Symposium on Permeability y of Soils 
mach tested and studied theoretically. Jacob, Brigham Young University. conditions, and techniques necessarily are 
the apparent simplicity of perme- required in order to provide significant and 


i 
ability tests, the rate of flow is affected by Methods in Permeability basic data for investigating and solving these 
many variables that divergent results are Testing and Interpretation of problems. There are certain 
often obtained for apparently duplicate sam- D id M. B Columbia U principles to be applied in permeability 
ples and there are often large differences be- Co — testing, which are general in their scope, 
field measurements. character, and application. But of greater 
‘This symposium includes discussions of a In making permeability tests primary con- _ importance with regard to the effective use 
- minology, _ surface chemistry, 5 structure, sideration should be given to the use of the of the test data are the test conditions, which 
field and laboratory test methods and results, — test data, since the use will determine the must be carefully set up to ‘‘fit’”’ the natural | r.. 
and a selected bibliography which should be kind of test to be made. A wide range and environmental conditions and toreflect prop- | 
fw gg in developing standard test proce-_ - variety ‘of problems of the flow of water erly the changes in conditions imposed by 
ures. soils are encountered in soil and the construction of structures, where pers 
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meability and of water are governin 


q 


_ physical factors in the situation. Ee The prin- 
cipal testing problems in determining 
- permeability of soils are those of making ob- 
servations and measurements under condi- 
tions reasonably similar to those to which | 
_ the soils are actually to be subjected in soil — 
and foundation work. Proper interpret ta- 
tion and evaluation of the test data are es-— 
F sential to the effective use of the test data in 


the. "poneibilities in a situation. The basic 
approach is to particularize each situation 
that it is possible to make predictions that — 
are in closer agreement with the actual ob- — 
served phenomena, The permeability test- 
jing of soils and the interpretation and use of 
test data are illustrated by practical exam- _ 
» 


Water Movement Through Porous | Hydro- 
mH philic Systems Under ‘Capillary, Electric 
Permeability. Test for Sends. T. Y. Chu vend 
on T. Davidson, lowa State College. 


This paper presents the of 0 
_ test method to determine the permeability of | 
_ sands. The method, which is a modification - 
of Barber’s falling head permeability test, is 
‘simple to use and gives reproducible results oes 
In developing the test method, experi- 
ments were made for the following purposes: . 
a) to evaluate different methods of loading © 
the sample in the permeameter, 
termine the effect of soaking the loaded | 
sample i in water for varying periods of time 
| prior to testing, and (3) to compare test re- 
sults for samples in which the entrapped air 
has or has not been removed. 


ate 


” different densities. 


| 
‘This paper describes the apparatus and Se 


The test developed was used to 
measure the permeability of several sands _ 
The mineralogical com-_ 
position and other properties of the sands 
are used to explain differences 
Low. Head for Granular Mate- 
rials, Yemington, Bureau of Public 


- method of test for measuring the permeability 


(2) to of granular materials using a small hydraulic 


- Test results on different | types of material — 
using different methods of testing are shown 
fs indicate variances where turbulence and © 
= of are known 


Held simultaneously with the Tenth and Eleventh 


Evaluating the Specific Gravity of Aggre- 
gates for Use in Bituminous Mixtures. 
W.-C. Ricketts, J. C. Sprague, D. D. Tabb, 
end McRae, Corps of Engineers. 


‘aggregates absorb bitumen to a 

variable extent no single one of the conven- — 

tional specific gravities has proved satis- 

factory for general use with porous aggre- — 

gates in bituminous mixtures. indi- 

cated that the proper specific gravity to use — 
ranges from simulated conventional buik to 
simulated conventional apparent, its relative 


, numeric al value depending upon the quan- 


tity and type pores and other characteristic: 

of the aggregate that control the extent to 
which it is penetrated by bitumen. An 
_Toneous aggregate specific gravity can cause a 


bituminous mix to be too lean or too rich << q Method of Test for Distillation of Creosote; — 


with attendant unsatisfactory characteristics. — 
_ This paper describes what is termed bulk 
“A impregnated specific gravity which is a 


on Non-Ferrous Metals and ae. 


t 


5 


Director of Research and Engineer of 
Aluminum Company of 


Tod, y, June 


4 


Session on Materials 


function of, and concomitantly propor- 


a to, the ratio of bitumen to water ab- 
sorption of an aggregate. This new specific — 
- gravity is an outgrowth of development of the 


Corps of Engineers’ procedures for the de- 


- sign and control of bituminous paving mix-— 
tures and has been found satisfactory for 
general use with aggregates used in this 
A_Simple Fractional Distillation Test for 
H.-L. Stasse, Barrett Div., Al- 


lied Chemicals & Dye Corp. 


dy A simple distillation test for determination 
of the true boiling characteristics of creosote | 
oil is presented. The apparatus is a modi- 
- fication of that used in the ASTM Standard 


a round-bottom flask fitted to a 5-ball distil 
lation column is used in place of the standard — a 


B-7 on Light Metals and Alloys, 
Wians, 
Chairman. 


Gillett Memorial Lecture 
by AST M with Battelle Memorial 
Institute. it commemorates Horace W. 
Gillett, one of America’s leading technologists 
and “metallurgists and the first Director of 
Battelle. The Lecture is delivered annually 


ASTM BULLETIN 


ve 


5: p.m. Fourteenth Session 


Distillation data were | obtained on creo- 
sotes of varying distillation characteristics 
using | the standard test and the 5-ball column 7 
test. Comparison of these data with com 
position according to boiling points as 
tained by careful fractionation, indicates 
that at temperatures of 315 C and below, re- > 
by the 5-ball column method agree = 
closely with data obtained by fractionation, 
whereas results by the standard test have — an 
little significance as ‘an indication of true 


Report of Committee D- ten Road and 
Materials. C. A. Carpenter, Chairmen. 


of Committee D-16 on Industrial 
matic Hydrocarbons and Related Materials. 


F. Gould, Chairmen. 


hive 
a. 


ea on Chemical Analysis of of Metals. J 


Fatigue. OR Peterson, ‘Chairman. 


at a meeting of the Society, the one hav- 
ing been given at the Fiftieth Anniversary 

Meeting, June, 1952. The Lecture willcover 
subjects pertaining to the development, Tae 


testing, ev aluation, of metals. 
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Tuesday, June 15 8:00p.m 


ly with the and Seventeenth Sessions 


(Continued) 


=" 
The Design, Construction, and en 
Odor Test Room. Nicholas Deininger 


or of anincipient fireontheairplane. 
3 7 - The components of cabin air are (1) odors | 
of infected wounds and of body discharges, _ 
(2) odor control agents, (3) vapors and 
smokes from gasoline, hot lubricating oil and 


A 500-cu ft test room hes been « designed, 
constructed, and used for the study of odor- _ hydraulic fluid, burning electrical insulation, 
in a variety of carriers. The basic de- and scorching paint. These were appraised 
sign of the test room is functional and adapt- _in experimental mixtures by the use of profile 
able, permitting the necessary auxiliary scoring. Plotting the results showed the 
{ equipment to be removed and rearranged as a effects of the controlagents. 
is desired. The room is planned to be odor-— ~The malodors were partly masked by es- 
free  nonadsorptive. Construc tion sential oils. Ozone canceled the malodors 
ui materials have been selected © to provide but must be used with care. Smokes and 
other alarm were unaffected by the 
lowest cost in keeping with this goal. or- control agents 
testing in the room has been conducted ac- 
cording to the Odor Profile method adminis- 
tered by a panel of trained odor chemists. Pollution from Officials View. 
r i in in- 
Organoleptic Appraisal of Three-Compo- _ bl 
nent Mixtures. es. A. Haldane Gee Foster paper deals with the problems o out 
door pollution faced by the air-pollution con- 
Sne nc. ‘ trol official. Following a general presenta-_ 
tie methods were developed under a tion of the problem, several case histories of — 
United States Air Force contract in connec- 
‘_ tion with the control of undesirable odors in _ of the odor correction applied are given. 
al aircraft, without | masking alarm or The survey of an area to o develop the citizen ba 1G 
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Session. on Fatigu 


=f: 


Softeni 


g of Certain Cold Worked Metals 
Under the Action of Fati jue Loads. and following changes in surface features 
= N. H. Polakowski, Armzen Co. . and A. fatigue ly 
< aluminum alloys, these changes are initially | 
of Ine Tools of submicroscopic magnitude but, as the test 
acturing Co. of Indialtd. progresses, they become progressively more 
isa widespread belief that failure of pronounced until final, complete failure. 
a a ductile metal by fatigue is invariably as- Iti is shown that the cycles of stress required - 
- sociated _ with progressive strain-hardening. to produce certain well-defined changes are 
present work indicates, however, that related to the fatigue life. The relationship 
£5, this i isnot alwaysso, o betweert Gurves “of progressive damage 
Compression and hardness tests on fatigued Sons by these methods and the well 
pecimens of copper, nickel and aluminum — known S-N curve is shown aa sev eral alu-— 
of ner alloys, and of a titanium- minum um alloys. — 
illed low-carbon steel showed that 
_ work-hardening effects only when the ma- Me Influence of Test Temperature and Grain — 
5 =. were initially annealed. With the Size on the Fatigue Notch Sensitivity of — 
metals in the cold-drawn “Refractaloy-26." P. R. Toolin, West- 
analysis of these led to o the con- An investigationof the fatigue notch sen- 
clusion that the above phenomena could hav of “Refractaloy-26” was made over 
been anticipated on general grounds. the temperature range from room tempera 

It thus appesrs that various theories of to 1500 F.  Refractaloy-26 is a precipi- 

4 fatigue which in ‘orporate the “extreme tation hardened , wrought alloy developed 
work-hardening” concept in one or another cn for high-temperature service. The investi- 
form are, in fact, based upon a sible but gation was carried out. with completely 
not generally true assumption, tests. It 

was found that, rather than being greatest 
room temperature, the notch sensitivity, gq, 


of this alloy reaches a maximum at an elevated 
temperature, The data also permit com- ; 
parison of the notch sensitivities of fine and 


coarse-grained material and an estimation of 


a2 
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signal odors paris of mechanical trouble 7 ~ reaction to sen’ odor pollution situation and a a 
- procedure developed by the Bureau of Smoke. | 
_ Inspection to monitor the odor level of a 
rather wide area will be described. Genera- 
lized specifications for the requirements of. 
- outdoor odor pollution monitoring by an air 
enforcement office will be included. 


| Control Methods: 
Amos Turk, Consulting Chemist. 


- (other than removal of the source) now avail-— 
able, include (a) combustion with or without — 
the aid of catalysts, (b) sorption by activated 
carbon, 
washing 
- neutralization, and (e) odor masking. | 
_ of these methods is critically evaluated from 
the viewpoints of the technical and economic 
limiting factors in its application. _ 


costs in catalytic combustion as a function of 
process vari: ables, the service life between 
 reactivations for carbon in different atmos-— 
_ pheres, the efficiency of scrubbing methods, | 
-malodor situations and the success or failure ‘the reduction of odor intensity by neutraliza- 
tion, and the acceptability of masking meth- 


Sixteenth Session 


imultaneously w with the Fifteenth and Suvenwventh Sessions 


5S8-T6 aluminum. The pattern of fluctua-— 
ting stress consisted of repeated blocks of 
10,000 cyeles during which a minor or low 
_ stress amplitude was applied during the ini- 
tial portion and a major or high stress ampli- 
tude was applied during the remainder of the 


44 


cycles 
4 
plitude pe be best correlated with the life 
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A Critical Review. ; 


Commercial methods of odor control 


sometimes with chemisorption, (c) 
or scrubbing methods, (d) odor 
Each 


This paper therefore considers the heating 


ods. 


ity-s 
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maxi 
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for unnotched specimens and for notched | 


> specimens having these structures. In all 
cases the fatigue strength reduction factors 


were less than the theoretical elastic stress 
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Life of 8s: T6 Con | 
ten, G. M. Sinclair, and T. J. Dolan, Uni- | 


A study was made of the influence of fluct- 
uating stress amplitude on the fatigue life of 


in each repeated block. Various 
major and minor stresses as well as various 
per cents of cycles at the major stress were 
employed. Nine series of data, each con- 
sisting of 20 specimens, were collected. The 
data were analyzed statistically to obtain 
values of mean fatigue life and standard 
deviation of known reliability. 

shown that the life for fluctuating stress am- 


theor 


at the major stress (constant amplitude). 
When the major stress was applied for only 
5 per cent of the cycles in each block, an un- 
long life resulted 
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Grained Soils. T. W. Lambe, Massachu- 


+ 


setts Institute of Technology. 


The placi ing of fill material at its: minimum | 
is usually desirable in the con- 
struction of such water retaining structures 
as dams, reservoirs, and canals. - The meas- | 
urement of the permeability of fine grain 
soils and the determination of the compac- — 
; - tion conditions to obtain the minimum per- 
meability can be, therefore, an important 
jobofthesoilsengineer, = 
- This paper describes a simple apparatus for 
"measuring the permeability of low-per- 
meability soils. ft employs a sample con 


_tainer equal in size to the Wilson College. am 


-Compac tion mold. A sample is compacted | 
in the mold and then subjected to a per- 
-meability test. A plot of compacted density 
and perineability versus molding water con- 
‘tent can be madefromthedatataken. 


Tests on several soils show that minimum -% so-called auger hole and piezometer methods. — 


permeability is usually ebtained at a water 
- content wetter than that (optimum water 
content) for maximum density. Samples 
- compacted on the dry side of optimum often 
become less permeable and swell con- 
tinued 


The Permeability and of Labore- 
tory Specimens of Sand and Sand-Gravel | 


Reclamation. 


= 


June 15 


loading pressures. Gravel contents 

from 0 to 80 percent. 

~The specimens with 20, 35, and 50 percent | 
pre showed a much lower permeability 

than those with lower and higher gravel con- 
tents. Settlements were low and of secon- 

_ dary importance in the study. The tests 
4 show that for soils containing “grav el, the 
el should be included in the laboratory 
for a good —— 


tion of the permeability. 

Measurement of the Hydraulic Conductivit 


of Soil, 


a 


Several recently developed methods for 
the measurement of the hydraulic conduc- a 
tivity of soil, in place, are described. — Data 
from these methods are presented and com- 
pared. Particular attention is given to 


In.the auger-hole method an auger hole is 
bored to a depth below the water table and 
‘fhe water in it pumped out. After the hole 
has been emptied the ensuing rate of rise of 
water in it is determined and this rate then 
_ converted to the hydraulic conductivity of | 
_ the soil by use of a suitable formula. In the © 
piezometer method the proc edure i is the otal 
except that the auger hole is now effectively. 
eased, and there is only a small cavity at the 4 
base of the eased hole into which the rate of ‘ 


the advantage that it permits the measure- © 


Mixtures. Chester Ww. Jones Bureau i water entry is noted. The latter method has 
Re, 


presents the results of laboratory permeabil- 
_ ity-settlement tests on sand and sand-gravel 
mixtures. The tests include data on speci- 
mens containing 3-in., %-in., and No. 4 
maximum particle sizes. Duplicate speci- 
placed at three different relative 
ens 
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Fatigue of 145-14 Al- 
_ bey Subjected to Biaxial Stresses. Rob- 
W. E. |. du Pont de Nemours & 


ania 


determine the influence of biaxial tension- 
tension and biaxial tension- -compression 
st resses on the fatigue strength of a 148-T4_ 
aluminum alloy. The biaxial fatigue stresses: 
were produced in a specially designed testing — 
machine by subjecting a circular thin-wall — 
tubular specimen simultaneously to pulsating 


internal pressure and fluctuating axial ten- _ 


Various ratios of the 
were investigated. The 
minimum biaxial stresses 


sion or compression. 
2 biaxial stresses 
maximum _and 


kept in by adjusting the testing 


P: The test — show that the fatigue 
strength is greatly affected by the anisotropy 
of the material. Attempts are made in 
this paper to interpret the test results using» 
theories of failure modified to provice for 


ure 
 tigue Stresses. F. B. Stulen and H. N. 
Cummings, , Curtiss- Wright Corp. 
A criterion or relation is developed for 
predicting fatigue failure in polycrystalline — 
petals subjected to any combination of 


- The criterion states that in the case of vi- 


ment of the hydraulic conductivity at vir-— 


tually a point in the soil. The auger hole . 
method, on the other hand, gives an average ve 
conductivity for the whole length of the hole. 
tesults from the auger hole method are less 
variable. The probiem of soil anisotropy is 
discussed and it is shown how the anisotropic 
components of the hydraulic 
~ 


ay, June 16 9: pa m. 


Hel d simultaneously wil 


Session o on Fatigue 


axial stresses. 


vibratory multi- 


bratory stresses: in isotropic material the 
algebraically maximum principal _ stress, 
minus a certain constant, times the 
cally minimum principal stress, equals the > 
endurance limit (or fatigue strength) of the 
metal. The theory, which is developed in 
- detail, is founded on the assumption that 
- failure is primarily associated with alternat- 
ing slip on certain critical slip or shear planes - 
and that the critical resolved shear stress 
governing failure is a linear function of the 
normal stresses on the critical planes. Meth- 
s are proposed to allow for the effect of — 
anisotropy, also for the effect of steady 
stresses ‘on the vibr atory 


Dynamic | Creep and Rupture Properties ofan 
Aluminum Alloy Under Axial Static 
Fatigue Stress. F. \W/. DeMoney and 


J. Lazan, University of Minnesota. 


Fatigue, stress-rupture, and creep data ob- sf 

a under various combinations of mean — 
and alternating axial stress are presented and 
discussed for rolled aluminum alloy 24-S-T4 
at 300 and 500 F. The data are presented — 
as S-N curves and st ress range diagrams to 

the effect of temperature, alternating-— 
- to-mean load ratio, and stress magnitude on 

the fatigue, stress-rupture, and creep prop- 


* (Continued in the Twenty- second . 
t 


L 


The Water 


- ments, W. O. Smith 
vey. 


physical conditions which must be considered 
in the measurement of permeabilities of i 
and sediments. Among these are sediment 
structure, particularly whether the sample is 
; disturbed or undisturbed, the occlusion of 
air, and finally the effects of colloidal ma- 

better meet some of conditions,a 

aie special sampling procedure has been de 
Place. Don Kirkham, | y _ veloped for the taking of undisturbed sien 
The particular sampler i is of the piston type, 
‘and contains an inner barrel, in which an un- 


ighteenth Sess 


stress on the fatigue strength in tension and 


or to other causes. 


Seventeenth 


tee? 
This paper presents an account of 


measurement. 
disturbed soil sample is taken. The inner 
barrel, with its undisturbed sample, is then 
wholly removable, and serves as the perme-- 
ammeter tube in subsequent permeability 
measurements. The techniques for perme~ — 
ability measurement are described, 

__ It is emphasized throughout the paper that > 
if consistent results are to be obtained in © 
permeability determinations, the test liquid _ 
must be one which is in equilibrium with the 
soil sample to be measured, as far as colloidal 
chemical properties are concerned. — For 
example, in the determination of ground 
water permeabilities, actual ground water _ i 
which is assumed to be in equilibrium with | 
the sediments of the aquifer must be used. 
If fluids such as distilled water or ordinary 
fences tap water are used, then severe 
washing of colloidal material may occur, due 
to a change in the exchangeable ions, with a 
consequent erroneous measurement of the 
_ permeability. The effect arises from an 
alteration of the saturating base of the clay. 


Finally, the alterations in perme: ability 


due to trapped air and other gaseous" 
_ material are discussed. They result in a de- 


The effect of 
to-mean ratio on the characteristics of the 
creep curve is discussed on on the b 


“‘static’’ and types. 


The role of both creep and fatigue 16 as fac : 
tors in rupture is discussed with particular 
reference to Separncurs and alternating-to- 
Experiments ‘in in Fatigue Under Ranges” of 
from he to Extreme Compres- 
N. Findley, University of afl 


ot 4340 steel at mean stresses from 40,000 — 
psi in tension to 130,000 psi in compression 

a stress equal to the tensile strength). — 

Dlaborate precautions were taken to insure 
axial loading of specimens. In the extreme 
compression tests the entire stress cycle was 
compression stress of 20,000 psi or greater. 
_ This was done to determine whether oe 
cracks could form and propagate in a cycle ne 
containing no tensile stresses—even from re- ets 
hey technique for doubling the yield point in * 
compression was also demonstrated and used ba 
in these fatigue tests. An experiment was — 
also performed on 75 S-T aluminum alloy to i. 
determine whether the large effect of mean 


in torsion was due to the change in structure 
of the material resulting from inelastic action 
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Nineteenth Session : 


simultaneously with the Eighteenth — 

| ession on Soils 


and of ‘Methods Investigation of the Effect of Transient Load- — the _ length of an embedded pile when sub- 
Determining In-Place Density of Soils. = ing on the Strength and Deformation — — to lateral loads. Details of the pile, 


ad = gages used for pressure and deflection meas- 
oc ‘a Donald F. Griffin, University of Southern urements, and the method of loading are 


sresented. An example of the me: asured he 
In the study of measurements for deter- _—_ates. comparison is made between them and the safe 
bs mining the in-place densities of cohesionless: The results of triaxial of values obtained by the Palmer-Thompson This s 
soils the following methods: _were investi- the drained and undrained types, performed theory. Two methods of solving the simul- testing 
—_— «gated: Bf (a) self-curing liquid plastic injec- | on saturated coarse and fine sands at various taneous difference equations employed in the Fepeeee 
tions to form solid volumes of soil; void ratios, using times of loading of about computation of theoretical earth pressures, 
i aa haped soil samples obtained by in- 10 min, 2 sec, and 0.02 sec are presented. _ deflections, shears, and moments are intro- — ves 
we The apparatus and testing techniques duced and - illustrative example is time r 
4 = serting thin metal plates through guides into briefly described. It is shown that for _ ah tical « 
the soil; (c) cylindrical-shaped soil samples transient loading conditions the increase in Piles Subjected lustrat 
ag a by using seamless brass tubes in connection P strength of dense saturated sand is due partly — L.A. Palmer and P. P. Brown, Bureau of © a a la 
vith plaster-of- -Paris caps; quart to dilatancy and partly to the rate of load- Yards and Docks 
&g % sand funnel with supporting plate attached ing; conclusions are drawn with regard to the — Part II presents a brief background ofthe |- ‘An A 
toa short tube; large sand funnel with» the latter effect. and shows the effects in  tiew 
supporting plate; (f) large sand funnel with _ of the parameters, n and k, on the distribu- De 
supporting plate attached to a tube; and tion of earth pressures, deflections, moments, 
of the a above methods involved a a shear vat the modulk measured earth pressures and pile deflections _by con 
ing action on the soil and therefore had the rate with corresponding values computed from | ferrous 
usual effect of causing loose sands to contract deformation of saturated | theory is made the basis for an analytical conver 
ship between known or control density andthe Piles Subjected to Lateral Thrust—Part the pile the “the 
ae densities obtained by any test method wasob- =H. G. Mason_and J. A. Bishop, U. ~ _ the maximum bending moment and the depth i results 
served for all methods investigated. C Civil Engineering Research and at which it ecurs, with c 
density than did others. Moreover, eac h I of the paper describes the test in- Report of Committee D- -18 Soils for 
type of sand has its own straight-line for- stallation of a full seale investigation of the Engineering Purposes. E. J 
mula for each test method. = = distribution of pressures and deflections along Chairman. 7 
Commitee Report Season 
14 on Glass end Glass 21 on Whiteware. C. G. Har- 1 on of Testing. 
C-16 on Thermal Materials. -22 on Porcelain Enemel. W. N. -5 on Fire Tests of Materials and 
on Stones. 10 on Shipping Containers. t 1 Quality Control o of ‘Materials. 
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Held simultaneously with the Twenty-second ond Twenty- third Sessions 


as The Strength of Carbon Steels for Elevated 

Temperature Applications. 8. F. Miller Properties of Heat-Resistant Alloys to-heat variations in strength on the basis of 
United States Steel Corp in Sheet Form. A. |. Rush and J. W. variables or to correlate tensile 


properties with stress-rupture ies. 


The purpose of this investigation was 4 Freeman, University of Michigan. 

provide reliable information on the elevated Stress-rupture tests were conducted on 10 Temperature Sheet ‘Fatigue. D. 

_ temperature strength of present-day carbon _heats each of four alloys, type 321, type 347, one. Lombardo, Westing- 
steel plate and pipe, in the condition in 155, and Inconel X. The 10 heats rep-_ house Electric Corp. _ 
*h it is used in service, for the assistance resented material from several suppliers 
<i of the Boiler Code Subcommittee in Evaluat- __ when possible, and were tested at three tem- ies present test data on a cantilever — 
ing the Allowable working stresses for suc h peratures between 1200 and 1650 F for beam fatigue program carried out to evaluate | 

_ materials. The steels selected were made to 7 ; times out to 80 or 300 hr, depending uponthe | the elevated | temperature properties “4 of 
¥ 201, Grade B (Carbon-Silicon Stee! Plates of i tion strengths were determined for elonga- __S-N curves are reported on . e following ae 
- tions of 0.2, 0.5, 1.0, and 2.0 per cent for time _ terials; OL 605, Discaloy, 19-9DL, Tinidur, © 

"Intermediate Tensile Ranges for Fusion ‘ods of 1. 5. 20. 80, and: 300 h ‘Timken Alloy, V-36, and HS-88. addi- 
WwW elded Boilers and Other Pressure Vessels), tion to the S-N curves, the test data, heat 
and A 106, Grade B (Seamless Carbon-Steel treatment hemical l hard- 

Pipe for High-’ Temperature § Service). = In Duplicate room-temperature tension tests nesses of the materials before and after test 
A order to study the effect of manufac turing = were conducted on specimens selected from are giv oa No “ae oe made to analyze 4 
practice, heats with high and low grain coars- each heat to establish the variation in ten- the signi pro-— 
aC ening temperature (made with and without  sile properties within the sheet, as well as —-&ram is part of Project / oint Commit-_ 

to-sheet variations. tee on the Effect of Temperature on the 
aluminum as a final deoxidiser) were included erties of Metals. 
in the inv estigation. Elevated- tension test data were examined statis- 

tension, creep, and rupture tests were carried tically to establish average values and the Thermal Shock Testing Procedure. 


out, and the grain coarsening charac teristics standard deviations wl where sufficient data 7 Green, K. Lampson, and T. Tsareff, Mick 


were Division General Motors Corp. 


All the stress rupture, total deformation, 
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A Simplified for Ob- 


often exhaustively 


wre; 


_ taining Design-Level Fatigue Curves. 
Schuette, The Dow Chemical Co. 


The scatter inherent in most fatigue results 
makes multiple testing a ‘‘must’’ if — 
safe design stress levels are to be established 
This same scatter, however, makes multiple 

_ testing an exceedingly tedious and time-con- 
suming operation. The author suggests a 
procedure that will provide design-level 

curves with only a fraction of the testing 
time required for obtaining complete statis-— 


metals. 
tical data, and without mathematies. II- 


lustrations of the method are provided by Bureau of Investigations Co 


the optimum value of the endurance limit | 


employs the general method of least squares 
statistical analysis tc obtain the opti-— 
mum value of the endurance limit and an esti- 
mate of the statistical variation from only | 
the data obtained with progressively in- 
creasing loads. The Prot method of fatigue 
testing appears most promising for rapid | 
— estimation of the endurance limit 0 of ferrous 


of a large volume of simulated fatigue data cerning the Fatigue of Aircraft Structures. — 
obtained ina novel manner, ee A. Carl and Thomas J. Wegeng, 


An Appraisal of _ Bureau of Aeronautics. 
tigue Testing. H. Corten, Todor loads on structures of 
combat military airplanes during maneuver- 
a and Tz J. Bolen, University of ing flight are sufficiently high to require 
sideration of the likelihood of a major fatigue 
progressively load failure occurring during the service life of 
method of fatigue testing was inve8tigated the airplane. The Bureau of ee 
by comparing the experimental results forfour has sponsored laboratory investigations 
ferrous metals and an aluminum alloy with | ¥ garding the fatigue characteristics of three 
conventional fatigue data. Both — notched — designs of naval airplanes during the past 
and unnotched specimens were studied. three years. S-N curves for certain major 
Two procedures were employed in analyzing structural components — of these airplanes 
the data. The first method makes use of the have been determined and in one instance a 
— results of conventional fatigue data (obtained modification was developed to increase the 
with constant stress amplitude) to ev aluate ofa wing struc ture. he 


on Fatigue 


7 


an experimental constant: to obtain of an of the cumulative damage 


effect of a spectrum loading on an aircraft — 


from the Prot data. The second procedure outer wing panel are presented. An analysis 
composite stress concentration 


present in several structural components 

included in this paper. 


On Fatigue Tests Un der Progressive Stress, — 
4 a Theory of Fatigue of Metals and _ 


Quick Method for Determining the Fa- — 
tigue Limit. Nobusuke Enomoto, “Rail 
way Technical Laboratory, Japan. 
presented by title only.) 
Mild steel, aluminum alloy’ an 
and brass have been tested by the Prot 


Method and the results have shown that 


there exist almost straight line relations be- 
tween the stress at failure and a quarter — RY 
power of the rate of stress increment, andthe _ 
intersections of these lines with the stress _ 
axis have been verified te correspond nearly ‘es 
to the stress of fatigue limit. From the 
standpoint of internal lost energy needed for 
fatigue failure, the above relations have been — 
derived theoretically from simple assump- | 
tions; as a result it is found to have a connec- 
tion with S-N curve. The fatigue test under a. 
‘progressive stress has been ascertained to be 
effective as a quick wey ball ee the 


limit 


Held simult 


_ taneously with the Twenty-first and Twenty-second Sessions 


Mixing and Curing ‘Water for Concrete. 

-McCo , Lehigh Portland Conant 
OY, g 


and illustrated by field and ern. ex- 


erience. 


4 of Tests and Properties of Min- 
eral Admixtures. H. S. Meissner, Bur 
 reau of Reclamation. 


a Powdered mineral admixtures 
can be used in concrete mixes with adv antage. 
As inert materials , they may improve the © 
physical texture of the fresh concrete mix, | 
imparting desirable characteristics to it or, 
when possessing pozzolanic properties, add to © 


The ‘dette of cements and aggregates is 
investigated but little 
attention is normally given to the require- 
ments for the waters to be used with the ce- 
ments and aggregates. Information is pre- -_ 
sented regarding the effects of waters con- a 
taining various organic and inorganic com- 
pounds on the different properties of con- 
crete such as rate of hardening, strength, 
durability, corrosion of reinforcement, and 


Procedures for evaluating the suitability - 7 air entrainment, with its marked effect on the 


workability of concrete, has in great measure 
waters for mixing and curing conerete are displaced means for 
discussed. From the data presented it can improving concrete mixes. Their contri- 
be concluded that the classical expression, butions to concrete quality ‘are more notice- _ 
yy at is suital inki is satis- a 
N ater ple for drinking is satis in lean mixes in rich ones and are 
actory for making concrete” is not 
the best criterion. | 
Petrographic Examination of Ag- 
gregates. Richard /Mielenz, y 


The procedures ‘and tec of petro-— 
graphic examination of concrete aggregate 
are described. Advantages, applications, 
and limitations of the methods are discussed — 


natural acid waters. They offer great 
vantage to mass concrete, lowering the heat 
_of hydration and permitting the use of other- 
wise difficult, but desirable, lean mixes. 
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Entraining Admixtures Wuer 
pel, Marquette Cement Mfg. Co. 


_ Many mineral admixtures have also been 


Session on Significance of Tests of Concrete 


‘shown inhibit t e ‘reactive 

som cement-a re ate com ina-- 
gerega — 


_ This paper is a review of the use of air en- ¥ 
training admixtures in mortars and concrete 


the tests made to evaluate the — 


aa especial reference to the significance ie 


its final strength. However, the advent of Setting Time of Concrete Ww. Scripture, 


, The Master Builders Co 


_ This paper discusses suggestions for a dofi- 
nition of the setting tine of concrete and | 
= attempts to arrive at a meaningful definition. 
Various suggested methods of testing con-— 


crete to determine its setting time are de- 


scribed. Reasons for eliminating certain of — 
these methods from further consideration are 
given. Where data obtained by the various 
methods are available, examples are given. 
It is concluded that ‘several test methods 
_ show promise but that the available data do 


not permit a definite selection. It 


probable that one test method will not satis- 
factorily determine the setting time of - 
crete for ali ty pes of mix and for all purposes. 


9 on Electrical 
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purpose of the ‘Edgar Marburg Lec 


¥ 1 on Steel. H. B. Oatley, 


B-3 3 on Concsion of Non-Ferous Metals and 


Wednesday, J June 16 


p.m. 4 


B-6 on Die-Cast Metals sand Alloys. 


on Non-Destructive Testing. 


June 16 30 p.m. 


Marburg 


. 


BE 


irman. 


ng Data. Harold F. Dodge, Quality Results 


terials, ‘the Lecture honors and perpetuates 
ture is to have described at the annual meet-— the memory of Edgar Marburg, first Secre-- 
ings of the Society, by leaders in their re- tary of the Society, who placed its work on a 
spective fields, outstanding dev elopments in 4 firm foundation and through his development. 


the promotion of knowledge | of engineering of the technical programs brought wide © 
materials. Established as a means of em- as to the Society as a forum for al 


_phasizing the importance of the function of _ 


the Society of os knowledge of ma- “ing materials. 
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Thursday, June 17 a.m a.m. 1. Twenty- seven 


clic Heating and Si on n Metals a at Elevated Temperatures 


fae ight papers will be given dealing with this i ‘ane alloys are outlined, problems requiring _ 
subject. _ Two will cover various theoretical — “een clarification discussed, and ways of © 
aspects including thermal stress fatigue and = extending the techniques for application in- 
- ereep under intermittent load. Three papers — the study of complex alloy creep and creep 
will discuss creep and rupture data taken at lower temperatures are suggested. wits 
r intermittent load and 4 


temperature 
for various wrought bar and forging high- 4 


temperature alloys. Included will be both ‘The Problem of Thermal Stress Fiteue 
the so-called ‘“‘stainless steels” as well as Austenitic Steels at Elevated Tempera-— 
‘super alloys’ for gas Coffin, Jr., 
construction. papers will present in- Co. 
-termittent load and temperature creep 
a The localization of cyclic strain produced | 
rupture data for a number of alloys in sheet “ f 
Tigh form, Both ferrous and non-ferrous alloys’ as a consequence of thermal fluct.ations is 
principally responsible for thermal stress 
be included here. Finally, a single paper 
will deal with the effect of cyclic temperatures 
on the scaling behav rior of heat resisting 


alloys. 


We Need to Know About 


austenitic stainless steel. Mechaniss for 
strain localization are discussed, and experi- 


exhibit such localizations. Relationships 
between plastic strain change and cycles-to- 
E. Lawrence A. Shepard, failure are developed from tests performed 
niversity of California. specimens subjected to both 

£&. method of approach t th 


e study of eyel ic strain at constant temperature and 
creep is presented, in 


constrained cyclic 
‘ which the effects of the individual variables 


relationships are used to predict failure for 


_ ture as affected by creep can be isolated and 
separately tested. Testing methods, re- 
sults, and correlations for pure aed wee 


- ence in stress change and in cycles-to-failure 


_ of temperature, stress, and the metal struc- " the localized strain experiments. — A differ- iy 


cling is observed. 


ot 


nth 


fatigue failures in structures fabricated fr for 


— A! _ ments are reported for specimens designed to 


between strain and constrained thermal cy- 


Floor Show — Dancing 9: 00 p.m. to!1:00 a 


cer. 


Rupture Strength of Some High Tempera- | 


ture Alloys. J. Miller, General Electric 


temperature tests were 


conducted on four different high-temperature 


alloy s (S816, M252, 16-25-6, and A- -286). 
Specimens were subjected to a constant load 


General Electric three different types of temperature 


cycles. _ The size of the specimens and the 
method of heating was such that thermal 
stresses were considered to be negligible. 


— results of the tests are compared with 


calculated rupture lives made using constant 
temperature rupture data and integrating 
the life expenditure over a complete tempera- 
ture cycle. The calculated and actual test — 
values correlate very well although in general — 
_ the actual values are somewhat lower than 


Experiments on the Effects of Temperature 


Steels. G. V. Smith and E. G. Houston, 


Variation in stress or temperature during 
creep-to-rupture tests may result in altera- 
tion of the creep rate, or time to rupture, | 

under certain conditions; it does not appear | 

possible, however, to generalize regarding 
these changes, on be basis relatively 
-E 
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Effects of Cyclic on the Creep 
Rates and Rupture Life of Inconel 
1700 F and 1800 R. H. Caughey and 
W.B. Hoyt, M. W. Kellogg Co. 
as a & series of creep-rupture tests was con- 
ducted at 1700 and 1800 F on coarse-grain © 
Inconel to determine the effect of cyclic me- 
chanical and thermal overloads, The over- 
loads were applied for a single continuous 
time interval and also.for several cyclic time 
intervals of equal total duration. — It was 
found that both mechanical and thermal 
cycling reduce rupture strength and increase 
creep rates. Thermal cycling appears to 
have the greater effect; also, it appears that 
_ multiple applications of the same load are of _ 
greater sev erity than the load applica- 


Sheet Alloys Subjected to Intermittent 
Load and Temperature. G. J. Guarnieri, 
Aeronautical Lab., Inc. 
The high-temperature creep-rupture 
erties of six sheet alloys having application 
to aircraft design were investigated 
conditions of intermittent load and tempera- 


ture for comparison with their corresponding - 
constant temperature-constant load 

havior. Included are type 321. stainless 

steel at 15 200 and 1 350 F, N- 155 alloy at 1350 


T 


Thursday, J 
4 


man. 


A-10 on lron-Chromium, 
Rubber and Rubber-Like Materials. * E- 2 on Emission Spectroscopy. 


Nickel Releted 


Strauss, Chairman. 


D. 11 on 
Simon Collier, Chairman. 


Alloys. 


rom 


130-A titanium at 800 F, 248-T3 Alclad 


and 1500 F, 


Inconel X at 1350 and 1500 F, 
aluminum at 300, 450, and 600F , and FS-1H 
magnesium at 300 and 450 F. 

Intermittent load- constant temperature 


tests were conducted with a cycle of 1-hr-— 


load-on, 1-hr-load-off in most cases although 
_ several ‘of the alloys were subjected also to 
an 8-hr-on, 8-hr-off load cycle. Intermittent 
_temperature-constant load tests were made 
«using a 2-hr cycle with the specimen at tem- 


| Fae 1 hr and cooled 1 hr. While these 
4 


x 


relatively simple cyclic conditions do not | 
duplicate the complex load and temperature 
patterns encountered in aircraft service, the — 


results obtained do provide some qualitativ a" 


al 


of the more significant variables controlling © 
the alloy response to the cyclic conditions. 
Acceleration of creep and rupture was in 
duced by intermittent loading where such 
processes as overaging, 
lization, and loss of ductility occurred. 


those alloys where increase in ductility: and 
creep recovery developed because of the in- 
_termittent-load cycle. Intermittent heating 
produce ed acceleration of creep 


une 


ner, 


The | Creep 
Alloys at 300, 400, and 500 F. J. H. 
Port and A. I. Blank, Chase Brass & Cop- 


‘ 
‘The creep sharacteristics of several copper- 
nickel. alloys were determined at 300, 400, = 
= 500 F. At these temperatures the creep — 
strength of annealed 90-10 copper-nickel 


alloy containing 1.08 per cent iron is two or 


containing 0.68 per cent iron. For the an- 
nealed condition there is no significant dif-— 
ference at 300 F in the creep strengths of - 
higher iron- -bearing 90-10 eopper-nickel, the 
80-20 copper-nickel of low iron content, and — 
the 70-30 copper-nickel of low iron content. a 
At 500 F the creep strengths of the 80-20 and 
the 70-30 alloys are still very similar but © 
both are considerably higher than that of the 
_ annealed 90-10 copper-nickel alloy contain- 
ing 1.08 per cent iron. The results also 
_ showed that the creep strength of the higher | 
_iron-bearing 90-10 copper-nickel alloy 
per cent, 


Held s 


ession on Cre 


of Annealed Unalloyed 


Mudge, Jr. Westinghouse Electric Corp. 
The creep properties of unalloyed zircon- 
ium are critically dependent on the state of | 
anneal. ny An equation developed from 


temperature, and time. This equation is 


and the tempera- 
ture-dependent ! coefficient follows the reac- 
tion rate theory as described by Kauzmann. | 


Tensile and Creep Properties at Elevated 
Temperatures of Some Magnesium-Base 


— Wrought Alloys. Hugh Baker, The Dow 


ba as This paper makes available to the designer 
properties of commercial magnesium-base 
wrought alloys at elevated temperatures. 
The following alloys are discussed: 


ASTM BULLET! 


the load temperature con- 
ditions. Stability of microstructure was one first 10 hr of the tests than did the tests a 


relaxation, recrystal- 
Re- 
tarding of creep and rupture oceurred in| ¥ 


Scrib- 


ep 
Zirconium. M. J. Manjoine and W.L. 


fundamental considerations which expresses 
‘. the plastic strain as a function of the stress, 
more times that of 90-10 copper-nickel alloy similar to that proposed by McVetty;. the | cz 
_ reep rate conforms to the hyperbolic sine 
suggested by Nadai; 


oe The tensile properties of several magnesium: 


and 248-T81 aluminum alloys at 300 F 
guidance in applying available static creep- 


data to of aireré aft tur 


~ a number of cases, particularly where susce 
tibility to intergranular oxidation and crac 
ing were aggrav ated by thermal st resses, 
Constar nt and Cyclic- Stress Creep Tests 
Several Sheet Materials. Ward F. Sim- 
‘mons and Howard: Cross, ttelle 


This investigs ation was made to determine | 


_ whether alternate periods of load and rest 
_ have the same effect as continuous loading é 
on creep of metals at elevated temperatures. _ 
Constant-stress and cyclic-stress creep 
tests were made on sheet specimens of ate AE 
i 4130 steel at 800 F, and AISI 310 stainless 
steal at 1500 F. The test results indicate — 
that eycling the load did not increase the 
 ereep rate of the materials tested. ,Speci- 
mens of 24S-T3 showed less creep during the 


248-T81 alloy, although subsequent creep 


__ The data indicate that it is probably safe to 

design for cyclic-stress conditions using data 

from constant-stress tests. 

r The Effect of Cyclic Temperature on the 
Scaling Behavior of Heat-Resisting Alloys. 

H. E. Eiselstein, International Nickel 


rates were essentially the 


nc. 


ist 


Chairman. 


iE 13 on Absorption Spectroscop 


14 on Mass yom 


FS1- F, F, and Jl rolled 8 
FS1- H24, -M-O, and M-H24. | 
The tensile properties at elevated teinper 
tures are compared. ~ Results of creep tests 
for various times up to 256 hr, temperatures 
up to 500 F, and amounts up to 2 per cent 
total extension are also presented. 


| 


Tensile and Creep Elevated 
Temperatures of Some _Magnesium-Base 
Casting Alloys. E. Nelson, 


= i 


sand-casting alloys are compared at room 
temperature and at elevated temperatures 
as a function of time of exposure at citer 


Results of creep tests ‘for 
-_- various times, temperatures, and amounts of © 


_ extensions up to 1 per cent are also presented. rt 
The alloys compared are: Dowmetal C-T6, 
EK30A-T6, EK41A-T5, BK41A- 
EZ33 A-T5, T6, HZ3: 2XA- 
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| fawedligntions Relating to the Use of Fly Statistical Relation Between Cylinder, Modi- _ tion of both which cause the expansion that is _ 


Ash as a Pozzolan and as an pe Gai fied Cube and Beam Strength of Concrete. usually accompanied by “‘map cracking.” 


; P ‘This type of crac king should not be confused — 
n n m h 
ortlen d Ce ent Concrete. John Clyde Kesler, University of Illinois. ith checking, shrin! er ckin or 


Minnick, G. & W. H. Corson, c. (To This paper attempts to determine statis- cracking due to settlement and loads. __ oie 

This report summarizes the results of a __‘fied cube, and beam strength of plain _— Cracking in Masonry Caused by Moisture - 
‘number of investigations on the use of fly aa -erete. The results presented are based on 
over 1400 individual static strength tests 


in portland cement concrete. The studies involving concrete of different strengths and McBurney, National Bureau of § Standards. 


point on the graphs presented, were cast” __ bodies will, in time, slowly increase in 


Expansion of Structure Clay Tile. J. 


_ were also designed to develop information on _ cs ~All specimens, representing any one —__—‘iIt is well known that certain vena 


technical questions that had been 


by ASTM members. from a single batch of concrete. volume through the interaction of water 


The report includes round-robin tests The beams, having 6 by 6-in. cross-sections, the body. This effect, known as “‘mois- 
which were set up to assist in the evaluation were tested on two different span lengths. 18 ture expansion,” is recognized as one of the | 


60 in., and all with third point loading. =e king and of brick 
by ASTM In ad- The beams tested on the 18-in. span were 1is paper describes severa cases 
dition, various independent studies are fe _ portions of the beams tested on the 60-in. er of severe cracking of masonry built in part 
ported which were carried out by ASTM. span. The modified cube tests'were run on with structural clay tile and, from labor atory 
members and other test engineers. The — 
report also includes Ahm ge set from ay tested on the 18-in. span. The cylinders gether with elimination of other possible — 
comprehensive compilation of data that — tested were standard 6 by 12-in. cylinders. _ causes, establishes moisture expansion as the 
; * were submitted by the author in June, 1948, This paper points out that the modulus of cause. Methods of test for existing moisture 
“) to ASTM Committees C-1 on Cement, C .§ rupture may vary from 12 to about 20 per are deserl and for possible future expansion — 
on Concrete and Concrete Aggregates, C-12 cent of the compressive strength as deter- | are described in considerable detail, 
on Mortars for Unit Masonry, C-13 mined by the standard cylinder. It also 
Concrete Pipe, oe C-15 on Manufactured _ indicates that the modified cube test gives a ; Some Volume Changes in Mortar and Con 


per cent, than the standard cylinder. Other egg, Anderegg 


the broken pieces obtained from the beams tests of the various masonry materials tom 
al dias 


ing 


Masonry: higher compressive strength, by 10 to 15_  erete. F.O. Anderegg and J. A. Ander- 


comparisons are made. This ts of tk ts: auto- 

paper consists of three parts: auto 

All graphs have been with least clave expansion of neat cements and Mas-_ 
i 4) ss Squares’” curves and for each curve the co- = onry; sand grading and shrinkage in mortar 


efficient of correlation and the ‘standard 
So: ‘on on the Mechanics made from cement blends. A brick 


Alkali-A error of estimate are given. 

= 

ali-/\ggregate_ Reaction. pier was built using a normal hydrated dolo- 


Portland Cement Assn. A Rapid ‘tt -mitic lime in the mortar, and the expansion 
Common n procedure i in the examination ofa A R M and construction were observed over an ex- 
distressed concrete structure is to study the Si i tended period. A series of masonry ce- 
4 pattern of dislocation or failure in an effort to _ ie G Smit! wanes State College. ‘— ments, including one made from portland | 
_loeate and identify the causative stresses. This p paper describes an accelerated method iad cement and raw mix; three based on natural 
Potential causes of distress are numerous, — of test for paeent the deterioration of con- ements; and three made ae a hydraulic — 
crete cause y cement-aggregate reaction. lime; was observed in autoclave expansion. 
pattern to pointy which particular one _A period of 90 days from time of casting & ese cements were used to construct piers, 
may beimplicated. == specimens, is sufficient to diseriminate be- one being built out of doors, one inside, and 
_ Occasionally the pattern of distress ob- tween concretes with undesirable expansion thethirdnexttoawall, 
served i in the field examination has indicated and those of little or no expansion. The ex- fe Tests using eight different sands, both co com- 
_ @ gross expansion of the concrete. While | pansion data from the rapid accelerated mercial and specially graded, were run, in 
‘ this indicates even further existence of —— exposure, referred to here as exposure 10, _ which mortar and concrete bars were a 
_ abnormal secondary mineralogic or chemical show a very good correlation with the ex- ——- ~with different consistencies. Shrinkage was 
4 change within the concrete, the field exam- pansion of concretes subjected to the well-_ noted over a period of weeks, with evidence 
ination often fails to reveal the nature of known wetting and irying exposure, referred © being found that the presence of a consider- | 
the constitutional change. Resort then is $tohereasexposure2, able amount of fines in the sands tended 
had to the microscope. Features of com- To substantiate the merit of exposure 10, td increase the movement. Movements in the _ 
bined evidence of secondary alteration and data are presented showing the close correla- _ eonerete were less than in the mortars. ite ae 
associated displacement as observed in a *, tion between the relative expansion of con- ) _ Concrete was made using portland cement 
variety of concretes will be presented in this _ “a cretes subjected to 7.5 years of outside weath- blended with a natural cement, hydraulic 
_ paper, mostly by photograp bh. _ In this pres- fy ering and concretes subjected to exposure 2. __— lime, raw mix, and fly ash, in varying ratios. | 
entation only construction date and geo- __ Cement-aggregate reaction as referred ol Cement factors were varied for both dry and 
_ graphical locality will be given, there being in this paper is not restricted to the alkali- |§ wet mixes. The blendinggdid not seem to 
no point in identification or description of —_— aggregate reaction, but refers to the physical result in very significant differences in the 


p.m. 


Held simuaneousy with | the Thirtieth and Thirty-first Sessions 


of Testing Building 3 Construc ons 


Thirty-s second Session 


Impetus for this pice: ap- to 8- ft-high walls of three 18 by 22-ft model 
parent need for directing attention at this on structural test methods are a modern de- _ : structures. The walls represented three — 
ay time to the present status of development in i velopment that is already well standardized © types of masonry construction: 6-in. brick, 
the fields of building research and the de- _ and is beginning to appear in modern build-— n _ 4-in. brick with 4-in. concrete block, and 10- 
velopment of methods for evaluating building cpdes. At the same time, performance _in. brick Window and door 
Itis hoped that thissummary requirements for housing are known to have 
current status will suffice to stimulate in existence several thousand years ago. housing. 
wt search work in areas which have hitherto been —_ So-called ‘ ‘specification codes”’ are often in- ~ Results of the es field tests are com- 
neglected. To this end the symposium -terpreted — by “‘alternative-methods” pro- pared with laboratory tests on standard 4 b 
attempts to define in part some of the neg- — vishong. that are performance seapevenneen, . 8 ft wall specimens. A statistical approach | 
or areas. The summary nature of the ; - to working loads based on small numbers of © 


and concrete; and moisture 


by an advisory portion of speci- samples is suggested. This ap- 


fication nature. Both types are thus com ‘proach emphasizes the importance of the 
most codes. ode writers and number of specimens and the method of load-- 
effort rightly should be building officials are doing a commendable ing upon factor. 

more detailed development of emailer areas of allowing progress in the building + 

3 Tests of Masonry Walls. Fire Tests of Building Sine ved Building 


Monk, Jr., Structural Clay Product Materials and Their in Building 


wt 
“Structural “Requirements in bags with a restraining frame- Code Requirements. 
Housing Codes. Lyman W. Wood, work, uniform transverse loads were — Laboratories. 


Laboratory. Continued i in the Thirty-third 
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Held the Thi 


mposium on 
ymposium on | 


“History Bibliography of Wood Dia- 


Methoe 


s of Test g Building 


joint when tested immediately after ju titles 


hragm Tests. A. C. Horner, Consulting 7 hes taken a permanent set is several times as 


ngineer. 


Data are covering reports on 
early recorded research and test programs on 
sheathed diaphragms. The first of 
fs _ these tests cover full size floor or roof panels, — 
with panel deflections being recorded 
analysis made of the results as they might be  __ 
applied to a building having brick walls 


earthquake of a certain intensity. Lips 
di Subsequent tests are reported on horizontal 


tests for dev eloping fundamental data on the 


anchors in masonry walls. In 1948 and 1949 


iaphragms made to !/s scale and a series of - 


tensile and shearing strengths of metal joist Stillinger, Oregon Forest Products 


independent series of tests are reported made . 
on !/, scale models of single models of single- 


diagonally sheathed diaphragms correspond- 


strong as a well-nailed joint. After a glued 
truss has gone through several years of serv- 


ice the resultant unequal shrinking and 


swelling of the component parts of each joint ai and set became excessive. 
or may not weaken thetruss. 


_ Tests have been made on nailed and on 


after being subjected to two cycles of low 
Lateral Tests on Full-Scale Lumber- and 


Laboratory. 


Nine 20- by 60-ft lum ber- 
 plywood-sheathed roof diaphragms 


ing roughly to customary roof construction. | built and tested at the Oregon Forest Prod-— 
The 1949 tests had for their objective the de- ucts Laboratory during the Summers of 
velopment of further fundamental data on and 1953. The primary objective of Report of Committee C- Structural 


both vertical and horizontal elements sub- | 


jected to loads applied in the plane of the — 


Glued and Nailed Roof Trusses. for Howe 
Laboratory F. Luxford, Forest Prod- 


construction for a of years” 
with apparently satisfactory results. 
performance of glued trusses has not been — 


oF 


Measuring of Resins 


i Psi of the fast hardening encountered, 
few viscosity test methods are applicable to 
the very viscous thermosetting resins. This 
paper describes a parallel plant plastometer 


by Paraliel Plate Plastometry. Donald |. 


The 


these testing programs was to evaluate the 
strength and stiffness in diaphragms 
resulting from the use of different sheathing 


lumber, openings in the diaphragms, and 


_ different methods of boundary construction. — 
truss 


“be A pin-connected steel-and-timber 
was used in testing the diaphragms. Loads 
were applied by. two 30-ton hydraulic jacks 
_ connected in unison. The load was applied 


to the fifth points of one 60-ft flange member. 
load was applied in steps to a predeter- Testing Building 


hen released te to a zero load; 


wtinwed) 
the same was foe 
new load level. In some cases, after the 
- first load run was completed, five additional 
runs were made at the same load level to ie 
determine the load at which the d deflection ss 


Horizontal deflection readings were taken 


along the unloaded chord and both endposts. 
glued trusses shortly after manufacture and 


braced by wood floors if subjected to an 7 


In addition, buckling in the framing mem- — 
bers, sheathing movement, and strain across 
joints and within members of the tension 


y Structural and Environmental Evaluation of a 
_ Buildings. William 
Strandberg, Corps of Ens gineers, Engi- 
neering Research and Labo- 
Report of Committee C-7 on Lime. a J. 


Sandwich Constructions. E. W. Kuenzi, 


‘materi: ils, nailing patterns, green and dry 


Chairman. 


Report of C-20 on Acoustical 


Materials. H. A. Leedy, Chairman. 


Report of Committee D-7 on Wood. L. J 


i, 


Report of 
Chairman 


on n Plastics 


resulted in shrinkage of the material. The 
canvas laminate was tested in creep before 
and after aging at constant temperature and 
humidity for about 10 yr. 


< Creep Time Relations for Nylon in Tension, 


Compression 


method capable of measuring the viscosity ro 


thermosetting Newtonian fluids over the 
viscosity range from 10 to 10’ poises. The 
test is fast enough to permit rapid 


viscosity changes during thermal hardening — 


at elevated temperatures. = 
It is shown to be applicable to two-stage 
‘and resol types of phenol-formaldehyde 
ins and a polysiloxane resin. It was appli- 
cable in some degree to a solid epoxy resin. 
and a spray-dried urea-formaldehyde resin, 
but was not applicable to a melamine molding — 
resin where non-New tonian behavior 


encountered. 


dealing primarily with the creep 


‘seph Marin, The Pennsylvania State Univer- 


sity, A. C. ‘Webber, E. I. du Pont de Ne- r. 
mours & Co., Inc., and G. Weissmann, Bell 


‘This paper presents the ‘results of an i 


deformation-time relations of nylon FM 
10001 and nylon FM 3001 under various 


types of stress. The stresses considered in- a 


elude tension, compression, pure bending, and 


pure torsion. For each of these stresses the © 
influence of the stress magnitude upon th 


_creep-time relations was investigated. 


- To determine whether the creep deforma- _ 


“Effect of Crystallinity, Residual Suess _tion- -time relations for torsion and bending 


Aging on Creep of Kel-F, Geon, and 
Canvas Laminate Respectively. 


Findley, University of Illinois. 


4 : The paper presents tension creep data at 


_ 77 F which show the effect of the following — 
variables: (a) the of crystallization of | 


monochlorotrifluoroethy ' ne (Kel-F), (b) re- 

- sidual stresses remaining after fabrication of 
sheets of polyvinylchloride (Geon 404), and 
_(c) aging of Grade-C canvas laminate at 77 F 
50 per cent relative humidity. = 
The Kel-F was tested in the amorphous, © 
fully crystalline, and intermediate (commer- 

state. 
; was shown by tests of samples of Geon 404 — 
_ before and alter an anneal at 275 = which 


The effect of residual stresses _ 


> “felations for torsion and bending creep ~~ 


developed. These relations were based 
upon empirical equations defining creep de- 
_formation-time variations in tension and 
compression. A comparison of these theo- 
- retical creep-time relations jor torsion and 
bending with the actual values showed good 
agreement between actual and theoretical 
“~ Special creep tests were also made to 
evaluate the extent of creep recovery result- 
_ ing on the removal of stress. It was found 
ws that a large part of the total creep strain was 
f recovered on load removal. A series of 


LET ETIN 


rirty-third and Thirtycf fifth Sessions 


. Bending and Torsion. Jo- fa 


stress-time relations. A small amount of 
as creep recovery was found to occur during a 


Time- Tempertore Relationship. for, Ru 
Stresses in Reinforced Plastics. — 

fein, Engineer, Corps of 
search and Development Laboratories. 


- Proposed utilization of laminates fabri 

eated from polyester resins reinforced wit 

> glass fibers in Corps of Engineers equipmient 

_ which has to sustain appreciable loads over 
relatively long periods of time, has led to the an * 


time, Semmperature, and rupture stresses in 
these materials. It was found that a time- 
temperature relationship developed for the 
study of rupture stresses in metals at elevated - 
iG temperatures could be applied to these ma- 
. terials with considerable success. Appli- 

 eation of this relation allows the use of short- 


ermine long-time data at room temperature 
and allows the presentation of the complete 


time tests at elevated temperatures to de- 
rupture characteristics of a laminate on = 


, Report of Committee D- 14. on Adhesiv 
Gerald Reinsmith, Chairman. 


Report: of Committee D-23 on per 


Gl, Derivatives. F. A. ‘Simmonds, 
airman 


investigation of the relationship between 
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Hartbower, Watertown Arsenal Lab. 


Tt is generally recognized in evaluating the 7 
transition from ductile to brittle behavior in 


paper to the. meaning and measure-_ 
ment of the Poisson effect in the V-notch a 
_ keyhole Charpy tests. It will be demon- 
strated that the deformation attending the 
fracture of a Charpy bar can be measured as 
either the lateral contraction occurring be- 
neath the notch or, more easily, by the lateral — 
expansion occurring at the compression sur-_ 
le, face of the test bar. Moreover, it will be 
shown that a linear relationship exists be- 
tween lateral contraction and lateral expan- — 


Poisson Effect in in the Chewy: Test. Carl E. i rupture strengths at 1000, 


‘3 


creased markedly as the time and tempera- 
ture of testing increased. 


ously with third . Thirty-fourth 


on Impact Testing 


in a 2 Cr, 0.5 Mo steel were evaluated asa 
function of microstructure. The micro-— 
structures studied were as follows: (1) coarse 7 
-pearlite, (2) fine pearlite, (3) upper bainite, 
lower bainite,and (5) martensite. 
Very significant effects of microstructure 
were found in short-time tests, but the dif- 

ferences in elevated temperature strengths 
among the various microstructures 


Properties of Madened 1040, 4340, and 
Ni-Cr-\o-V Steels Up to 1000F. G.V 
Smith and W. B. Seens, “United States 
Short-time tensile properties at 80, 500, 
700, 850 and 1000 


F and creep-rupture 4 


sion and the energy required to produce _ properties at 850 and 1000 F are reported for — 


a fracture over an appreciable range of energy 
@bsorption.. Therefore, measurement of the 
change in lateral dimension is a duplication pe 
coat of effort when the energy in impact testing — 
ean be read directly from the calibrated dial — 
Effect of Microstructure on the Elevated 
Temperature Strength of Alloy Steel. 
J. Heger, J and P. W. 
Marshall, United States Steel Corp. 


_ The tensile properties at room temperature 
and at 1000, 1100, and 1200 F. and the taal # 


Cast ron. J. 5 Vanick, Chairman. 
on and Concrete Aggregates. 


Hardesty, Chairman. 


g, Chairman. 


| 


F 


Effect of Specimen Size on Notched Bar i. 
pact Properties of Quenched and Tem- 


Friday, 8 1:30 p.m. Thirty- sixth Session 


Committee 


7040, 4340, and Ni, Cr, Mo, V (0.4 C) steels 
heat treated to a tensile strength of 150,000 | 
psi at room temperature. The 1040 steel 
was also tested in creep rupture at 500 and 


4 


tay 


ered Steels. Harry Schwartzbart and 
J. P. Sheehan, Armour Research Founde- 


+ The authors discuss the effect of specimen 

size on impact properties of 8600 steel at 


take 


Pe 


8 on Waterproofing and Roof- 


15 on Antifreezes. R. Wolf, 
Chairman. 


Des 2 on Petroleum Products Lubricants, COC 


evils 


Re 


m. fifth | Session 


Naval Research Laboratory, 


4 from 320 to 


Sessions 


1100, 1020F levels, 5140 0 and 41 


and tempered at temperatures from 400 to 
” 200 F. They conclude that: (1) maximum 
Impact energy per unit fracture area (area 
under the notch) is relatively independent of 
specimen size at tempering temperatures 
from 400 to 700 to 800 F, is dependent on 
specimen size at tempering temperatures be- 
tween 700 to 800 and 1200 F; (2) maximum 
_ impac t energy per unit volume decreases with 
® reasing specimen size; (3) a distinct size 
is exhibited in transition temperature, 
and (4) for the 8600 series of steel, transition q 
increases with carbon content. 
Notch High Strength Steel. 
Richard H. Rearing and J. A. Rinebolt, — 
= harpy V -notch specimens of AISI 4340 
steel heat treated to 210,000 and 230,000 psi 
were tested over a temperature range of 
320 F by the conventional — 
impact and by slow- bending. The | 
energy absorption in the slow-bend test was 


calculated from automatically recorded load-— 


deflection curves. The effect of temperature 
on the volume of plastically strained mate-— 
rial in the broken specimens was studied. — 
Transitions | were indicated by the impact 
energy absorption and by the volume of 
strained metal. The energy as calculated 
from the slow-bend data, however, failed to 
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D-21 on Wax Polishes and Related Materials. 
W. W. Walton, Chairman, 
12 on on Appewence. M. Paul, Chair- 
“Ss 
_ Joint Committee on Effect of ess on 
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Commitee #Xcts posals from Steel, 
Ad 2sives, er etal ommittees 
\s sHown in grain of all laminations is essentially ~ 
mittee on Standards took action — Built-wp Laminated Wood.—An assembly Administrative Committee 
March 3 March 17 on four recom-_ by — layers with — Standards in 
, D- \4 on Adhesiv es, on Metal-— 


lography, : and the Joint AWS 


action was expressed by | bring it in line with present advanced _ “Specifications for: 
Government personnel s several yearsago practices. ‘The method, employing the Aluminum and Aluminum-Alloy 
over specifying structural steel furnished Geiger counter 8 pectrometer, to Welding Rods and Bare Elec- 
to AST M Tentative Spec ifications for quantite itive pole figures is_ ap- trodes (B, 285 - 54 (Ap 
Steel for Bridges and Buildings (A 7) plicable to cold-worked metals March 
for welding purposes. Agreement was certain limitations, , to recrystallized Structural Steel for Welding 
reached in. the new Tentative Specifica- metals. The method incorporates the 
tions for Structural Steel Welding calculation of an “orientation index” terlayer Type i308 54 T). 
373) and it was dec ided to divorce measure of the degree of preferr designation—see 
the spec from A 7 to avoid orientation, o or deviation from random 3 
stocking confusion. This new speci- ness. 
not over 4 in. in thickness for use in the “4 ‘The “Joint “AWS. WS-: ASTM 
_ construction of welded bridgesand build- BE on Filler Metal has prepared Specifica- 


for general ‘welded structural tions for Aluminum and Aluminum- 


ry. 


Adhesives needed by because of the cur Preparing ole Fig- 


trical insulation or to be used in Bo of Ste de ards F P 
trical apparatus, hasassembledinTenta- of standards urchase@ for Largest 
tive Viethods of Test for Adhesives Rela- n ormation enters 5} mot 
tive to Their Use as Electrical Insulae 


tion (D 1304) the means for de termining ONE hundred “copies of flow of Books of Standards to members 


adaptability of adhesives of v: irying complete seven-volume “edition of who are scattered throughout the world 
types and states for such usage. the 1952 Book of ASTM Standards was to nonmembers whoorderthem. 
committee also recommended r re- purchased recent! y by the U. S. Continuing demands for 
vision of the Standard partment ‘of State for distribution 3 4 Society’s _ publications, particularly 
Terms Relating to Adhesives (D 907) to through the United State those containing standards, either the 
include definitions of the terms Agency, to the largest American Book of ASTM Standards’ or special 
_ plywood, glued laminated wood, and a mation Centers i in ali ps rts of the world. | compilations or separates, are encourag- 
built-up ‘laminated wo wood as follows pred de As would be expected, the big Book ing. If the maximum benefits | are to 
| went mainly Centers in highly in- = from the intensive efforts of our 
adhesive to reduce the concentration dustrialized such as estern Society committee members, the 
of bonding materials. Europe, Japan, and par ts of “Latin products of AS TM, especially the 
—A cross-bonded assembly 1 made America but large Centers i in other standards, must be used. Obviously a 
of lay ors of veneer tn areas also received: copies. wider distribution of the standards i 
tion with a lumber | core or plies joined = The United States Information — in stimulating their use. ue 
an adhesive. Two types of ply- Agency w as established in August, Through its Committee on Develop: 
are recognized, namely (1) veneer 1953, “to cover ovel verseas s information Activities, the Board of Direc- 
lywood and (2) lumber core plywo ood. : functions and to provide basic knowl- ~ tors is carrying out studies and develop- i k 
edge about the USA, needed scientific ing a program 
Wie and technical data, and evidence of the of the Society and the use of the end re- 
always san odd number of plies are used. American spiritu: land cultural tradi- nde sults from its extensive research and 
distribution made by the State 
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Specifications 


the ‘first ‘time, 


ooden Paving Blocks for 
various ASTM standard and tentative 


Pavements 
specifications, test methods, and 


nitions of terms pertaining wood 


_ Flooring for Interior Use rons 
wood-base materials, and w wood | 


ie. ood to Be Used as Panels in W easel : 
ing T ests of Paints and V: arnishes — 
serv ativ es have been ood together 


‘Fire Tests 0 of Building Materials and Con- 


structions 
Methods of Test for: 


ication. This is ‘sponsored Combustible’ Pro 
_Woodby Crib Test 


by Committee D-7 on Wood. 
These standards and tentatives repre- Combustible Properties of Treate 
ood by the Fire-Tube Apparatus 


sent many years of development and re a 

ay Fire Tests of Building Construction and 

a finement of means of evaluating mechan- 


and physical properties of wood, Tests of Door Assemblies 
veneer, plywood and building 


boards; chemical analys sis, structural 

grading and for wood and Wood Preservatives, 
Speci fications for: 


= timber; fire tests; and ‘specifications 
and chemical analysis of wood preserva-_ Creosote ~ 
hie es. Here are the contents of the new z ee Cal Tar ‘Solution 
Wood, Veneer, Plywood, and Fiber Build-— 
Methods of Test for: 
Small Clear Specimens of Timber 
Veneer Constructions 
Building Boards (E 
Timbers in Structural 


Poles | (Static Tests) 


Materials 


a ‘Sampling and Testing Creosote 
Coke Residue (Creosote ) 

Distillation (Creosote) igs 

Distillation of Gas Oil and Similar Dis- 
Fuel Oils 
_ Flash Point by Means of the Pensky- 
Martens Closed Tester 

Float Test for Bituminous Materi: als 

ilding Contractions and Structural Benzene-Insoluble Matter in 

_ Methods of Test for: by Hydrometer 

Panels for Building Construction _ an Specific Gravity of Creosote fi 2 
dueting Strength Tests) Gravity 38/15/5 C of 

Integrity of Glue Joints in L aminsted 


Methods of Test or: 

Alpha-Cellulose in Cellulosic Materials 

Extractive-Free Wood (Preparation of) 
Methoxy! Groups i in ood and Related 

Alcohol-Benzene Solubility o of Wood 

ne Per Cent austic Soda a Solubi ity 
Definitions of Terms Relating to: 


wi initions of Terms Relating to: i, cy 3 It is believed that this public ation | 

sii? will be useful to producers and con- 


e Saybolt 
Volume and Specific Gravity Correc tion 
"Tables for and Coal T ar 
Waterin Creosote j= 
WwW and Sediment by Means 
M ethods for C hemical Anal 


‘and wood | preservatives, as well as to 
specification writers, testing and in- 
_ spection personnel, and to research and _ 
engineering institutions, 
| ies standards on w ood preservativ es 


are closely coordinated with the stand 


Methods for: 
= Structural Grades of 


— ae pages, heavy paper cov er, 6 by 9 


Fire Hazard Classification « of Building: 


Copperized Chromated Zine 


ge Acids in Creosote and Creosote- Coal 


a Copperized Chromated Zine Chloride it 


sumers of w ood, wood- -base materials, 


THE compilation on s eel 

ms contains the widely 
z used spec ifications, developed by Com- 
x mittee A-1 on Steel, covering pipe, tub- 
ing, castings, forgings, bolting, and re 
materials used in piping installs a= 
tions. Those concerned with i 


piping, power generating, or the petro- 
-leum field, and others should find the 


rties of ‘Treated: book a decided conv enience. grain- 


_ size chart E 19 is a part of this Bs, 
~The 19 edition contains a total of 55 

standards, these, 22 have been 

vised and one new specification has been 
included, | since issuance of the e last: com- 
‘pilation. The new specification is a 
tentative for Ferritic Alloy Steel and 
0 Alloy Steel Forged and Bored Pipe for 
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this (384-page edition there are 
Emer gency Alternate provisions in only” 


10 of the specifications—the last issue 


16. (All of the Emergency 
nates cov ering decreases in minimum 
molybdenum content. hav with- 
Price $3.7 75; to mente 

wie 


New Edition of ASTM 


Standards on on ‘Cement 


12th Edition of the 
compilation of ASTM Standards on 


Cement: is now being printed. This 
‘4 idely publication, | keeping 
= of the dev elopments i in cement 


testing, contains new tentative 
‘method, Mechanical Mixing of Hy- 


Cement Mortars of Plastic 


Consistency 305 - 53 T). Several 
rev isions of standards and tents ativ es are 
‘found, including the provision for more 
_Inasonry cement. in C¢ 91: and 
in the air permeability m ethod for fine: | 

ness of portland cement (C 204). A de- 
-finition of the ter m “‘pozzolan” now is 

included in the list of definitions found — 

i Manual of Cement Testing, along ° with | 
an extensive list of selected references 
ia on portlan and cement and | information on 


$2. 


bers, $2 


‘compilation also contains the 


| 
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with- 


niversary as a useful, example of instruct on established methods instruments, Gilmore needles, air con 


Special Committee on 1 Reference Labo- 
ratory to formulate a detailed plan 


Come Laboratory | Celebrates 25h Amivenary 


- 


ASTM Committee C-1 on Cement, 
_F. W. Kelley, Cloyd M. Chapman, and 
_ Richard d L. Humphrey, paid calls on the — 


f Director of the National Bureau of 


Standards, the Secretary of Commerce, A 
the Director of the Budget Bureau. 

effective were they in carryi ing out 

their assignment that | one of the last | 

bills to pass the 70th Congress contained 

appropriation of $12,500 to the: 

“John R. ommitte F. H. Jackson, Vice (Chairman ; D. S. 


_ This appropriation, , already matched = 
by funds made “available > to ASTM i oat 
tion “in mid-1929 of the Laboratory ing tests of por striet mittee C-1. this work the Tabora- 
this year celebrates ‘its 25th sn conformance with the specifications. _ tory’s experts checked on balances, Vicat 


In 


cooperative enterprise among Govern- 


of making tests, maintaining glass graduates, flow 
ment, industry, and professional groups. 


equipment, and ‘calibrate testing 

H od the fund iipment when submitted. g app 

establish the fellowship, the Society TO report, when requested to, on the The} Laboratory has also recently con- 
ranged a “meeting in March, 1929, i adequacy and accuracy of apparatus to ducted a comparative test ‘series on 

make cement tests to conform with standard samples of cement i in which 206 

ashington where Dr. Burgess, 

Director. of the National Bureau of participated in the tests of 
‘Standards, Dr. G. W. ‘Thompson, Presi- able certificates covering apparatus to samples of cement distributed by 
dent of ASTM, and P. H. Bates, chair those entitled to them. Laboratory. 

man of Committee C-1, met with the The latest report of the Laboratory’s ANG 
: activities reveals how these duties are Faithful performance of these duties 

being carried out. over the past quarter century under the 


standard specific: ations and to issue ‘suit- 


for « carry ing on the work of the Labora- 


tory. Among their stated goals were: 


mbers 


and personnel of mak- 


— ram 


This 


Prepared f tor or 50th A niversary ° 


1953, the Laboratory: completed a direction of John R. Dwyer, Research 
‘three: ‘year tour of inspection which Associate, National Bureau of Stand- 
ered. 261 1 state highw ay, univ ersity, has amply demonstrated the 
4 
municipal, ‘and commercial laboratories. ‘alue of this to the indus- 

Of these, 156 are on Com- 


« 


and d past -president of the British 
Standards Institution; Dr. 


ement 1 experts from 29 countries and tries. 
itative S. will attend the fiftieth anni- work of the IEC is on by 
f Hy- | versary meeting of _ the International 37 technical committees, 26 of which will 
Plastic Electrotechnical Commission (IEC) to es: sessions in Philadelphia. The 
Sever: al | be held on the campus of the Univ versity Ww ork covers the entire field of the elec-— 
ves are q of Pennsylvania, Philadelphia, Septem-_ ‘suc 
r more 1 to mittee subjects as dimensions of motors, 
its for Dr. Harold 8. Osborne, formerly chief standard voltages, current ratings: and 
ements | engineer, American Telephone and Tele-. _ frequencies, overhead lines, safety, i 
C is TEC president and Richard sulating materials, and elec tronic tubes. 
, a Ue C. Sogge, General Electric Co., is presi- ‘The ] United States heads five of the 
now is of the U. National Committees committees: 
found of TEC. P. Cc hase, Philadelphia bines, internal combustion engines, 
slectrie Co., is chairman of the General _ letter symbols and ‘signs and lightning” 


ns “the C ommittee in charge ofarrangements. _arrestors. 


ig with The delegates will hold 226 morning “The Philadelphia meetings will 
erences: 


4 


will work | on international ‘standayds i in September 9 commemorating 50 years 


trical art and includes such specific com-_ 


steam and hydraulic tur- 


system; M. Pierre P. Ailleret, 


of Electricité de France; 


r. Lee A. DuBridge, President, Cc ali- 
i fornia Institute of Technology. A ban-— 
quet in the Bellevue-Stratford Hotel 
be held that evening. 
_ The IEC was founded in St. Louis in © 
with Lord Kelvin (Sir William 


Thomson) of England as first ‘president. 


first and only meeting held in this 

; country took place i in New Y ork in 1926. 
The IEC has» published 30 Interna- 
tional Recommendations. These 
i Tecognized by all members as expressing — 
to as nearly as possible an international 
consensus on the subjects dealt with. 


electrical standards” with the recom- 


the fields of electric light, power, and - IEC . Speakers will be Lord Waverly rk mendations insofar as national condi- 


chairman’ of the tions 


a 


tables, compression, tension, and flexure ie 


on 
Each country under takes to make 
and afternoon sessions in which they — clude an all-day Jubilee celebration on a every effort to harmonize its national — 


vers 
| 
steel. 
] 
re- — 
alla- x 
the: 
book | 
— 
nre- 
been 
com- 
is a 
ve for 
369 — 
only 
issue 
imum 
Extensi 
’ 
— 
hon on 
| 


eedings, another milestone 


L Pr 
has been reached. This is said despite 
the fact that the Proceedings no a 


loom quite as large relatively a they « did 
A 3, formerly. Years ago, the appearance of 


= P roceedings represented the culmin- 


of the Society year and -consti- 


ety 
tuted the tangible produc t of the So- 
“ciety’s efforts in the advancement of | 


Officers Go West However, despite tl is lange in rela- 
tive position, the Proceedings are still 
the main repository of factual informa-_ 
tion and a record of technical accom- a 


7 eof plishments during the year. re 
in ‘and March, resent the “Proceedings” for the year— 


merous ASTM District meetings, begin- ev ery Ww where not solely of the Annual Meeting as 


ning Buffs alo and extending to the The work of the Society is national formerly: the case— and a change i in des- 
were pleased and stimu- and inter national ul in scope. ASTM ation was mi made sever eral years ago to 
lated by the wonderful reception given not the ‘Staff or the directorate—it is indicate this. 


yo them by members and the other. co- our “members and committee members _ _ One fact should always be Pe 
=f operating District and Section officers — “ throughout this and other lands. On_ ie in addition to the reports : and technical 
in each of the industrial centers visited. this trip President Béard and Executive papers, the P roceedings contain much 
(News of these meetings ‘appears on Secretary Painter had many examples dise ‘ussion. ut he is been submitted. 
page 37.) of the widespread recognition accorded Frequently this dise ussion contributes: 
 8500- mile trip re requires much ASTM and the high esteem in which it is greatly to the subject. Also, the 
“planning, Particularly where meetings held. This but -Teflects the interest ceedings contain a complete ree of 


are inv olv ved, and a not inconsiderable and work in this great Society of technical publies ations 


ance, fully realized in this instance, of : 


Ys. 
Nevertheless, these annual visits hedule of ASTM. Meetings 


which the national officers make to the Pe > 


> _ This gives the latest information available at AS’ cM He ade quarters. Direct mail notices of 

. a + all district and committee meetings customarily distributed by the officers of the respective 

lu al TI gtoups should be the final source of information on dates and location of 
v iduals. ey prov ide an she does not attempt to list all meetings of smaller sections and subgroups. 


qui uainted. E tach president. in his” dis- Grove 
= Peal Ma ay Committee e F-11 Qu: ality Control of Phi le Pa. 
"phases of AST M esearch and stand- (Benjamin Franklin 
ardization ¢ activ ities that, together with | ABE. enjamin Fran 
short from Headquarters offi- 13-14 Committee 20 on | M: 
a cials, the know le “lige the = 
Society and what it does, 


industrial development  o of ‘the 
Southwest. and West has increased ted Ma terial Cine 


and committee contacts 


there, but we should and will have more June 3.18 ASTM A Annual Meeting (Eleventh Exhibit 
members and it is important that the Vesting and Scientific Apparatus and 
industries in these : areas be adequately. Laboratory Supplies and Ninth Technical 
ett only from their view point but from the — | Sept. 16-17 ; Committee D-23 on Cellulose and Cellulose New York, N. Y. 
Sept. 20 -22 Committee D-20 on Plastics al od} eland, Ohio 


¥ Sept. 22-24 Committee D- on lectric: [nsu lating C Cleveland, Ohio 


the least among hi 19 Committee C-19 on on tural { Sandwic we safaye tte, pa 
ese visits are the personal friends ups” Constructions (Purdue University ty) 


ay 


me 
— peer: 

— | | 
| 
: 
§ 

— 
 _ 

~ | 

= 7 ; 

- 
— 

| 
A 

as 

4 


ninations for Society C 


HE Nominati ing. 


J olale met i in Chicago on Mz arch 19 to | 


select nominees for the “ASTM offices 
President, Vie and of 


4 whose personne: ted in 


October 1952 BULLETIN, has announced Mr. Parsons, an authority on building 
the nominations: 


N. L. Mochel, Manager, Metallur; 


Mr. is “titaber and 
timber products and he is known inter- z= been indies ated in writing by each of th 


nis nationally for his work i in this field. ‘His nominees. The By-laws provide that 
In ac cord: ance W ith the By of the 


the _ Nominating Committee 


ees 


fornia 


laboratory has been partic ularly con- al ‘further nominations, signed — by. at. 
cerned with the work of Committee 


least 25 members, » may be submitted to 


‘if accepted by the member nominated, 


ha served: ASTM many 
Currently he i is on the Ad- shall be pk wed on the official ballot”’ 


ance of the nomination has 


the Executive Secretary ‘in writing by 
‘ May 25, and a nomination. so made, 


which be ‘to members. 


Corp., Le ster Branc h P. O., Phila- 

‘Por Vice- President (term years 
= 


L Me chel H 

Diree tor of Engineering, Rome Cable AN L. L. Mocur 
421 Ridge St., Rome years chairma an Committee A- 

“for Divettore (term 3 years) 
. J. Albert, Preside nt and 

Thwing- Albert Instrument Co., Penn 
wis and Pulaski Ave., Phil: adelphia 


President of the Society, was presented 
w with an engrossed scroll by the 
mittee at its Pittsburgh meeting, 
27, 1954. nt The scroll (see copy at right) ; 
signed by "upwards of 100 members of 
the committee, expressed the great 


4 John Campbell, Iministr: ative 
Director, Research Laboratories Div., 
General “Motors Corp., Box 188 
"North End Station, Detroit 2, Mich. 
Paul V. Garin, Engineer of Tests, 
‘Southern Pacific Co., 65 Market 


3 San Francisco 5, Calif, 


alike for his 15 years of continuous _ 
servi ice. "This term of office exceeded 
John H. Jenkins, Chief, Canada Forest that of any of the previous chairmen, — 
Products Laboratory Pretoria and beginning with W . R. Webster in 1899. 
 Metealfe Sts., Ott awa, Ont., Canada. dinner on January 26, 
D. E. Parsons, Chief, Building Tech- received from the 
a suitable inscription and the signatures 
Mr. Moe hel has an extensive record 
of ‘service ir in the Society, for many years» 
serving as ; chairman of ‘the Joint Com- 
— mittee on Effect of Temperature on the | 
Properties of Metals, and serving longer | 
than any other as chairman of Commit- 
tee A-1 on Steel. He has presented — 
technical papers. 


_ Committee, as well as many past 


Schatzel is an authorit -in the 
field” of rubber and -like ma- | 

“terials, particularly insulated \ wire and 

cable. He has been concerned especially 

with Committee D-11 but also serves on — 


other ASTM technical committees. “He 
has been very active in civic: a 
Mr . Albert, currently President of the — 
Beientific Apparatus Makers of America, 
— has been ac tive in Phil: adelphia Distric a 
and es on various ASTM 
committees, including Committees D 
on Electrical Insulating Materials an 
D- 6 on P aper and Paper P roducts. = 
Mr. Campbell has been ps 


‘Mr. G sarin, who has very ac tiv 
ASTM West Coast affairs, is cur- 
rently chairman. of the Northern: Cal ali- 
May 1954 


Chairman ; 


Chairman; 


and J. S. 


T. G. Stitt; W. F. Collins, Vice Chairman; Mr. Mochel; 


at 


Steel Meeting 


MITTEE A- 1 ON STEE 


ak 


M 

tpt 
orman &. Mochel 


‘Deep appreciation on and respect for the 
outstanding services given through 


years as chairman of the main committee, 


and leadership. - This Testimonial also 


evidences a strong feeling of a 
A and respect accorded you by those from 


both consuming and producing inter- 
ests. We are grateful for your under- 


standing; we appreciate the time and 


energy you have devoted so unselfishly 
of members of the present Advisory this outstanding work; ; and we value | 


as chairman of various subcommittees, and _ 
_ appreciation of producers and consumers - a leader in many other phases of the 


work. The notable record of accomplish- Hg 
- ment is itself a tribute to your guidance 


j 


highly our personal contacts and friend- 


ships with 


Chew 


Worth, Secretary. 


re left to right : EB. Oatley, 
Cc = Vice 


4 
rict. He serves on the AST M Committee on 
the 
Societ 
— 
nin-— 
ials, | for many years Was chaian of the 
still 
‘om- | i 
Tep- 
ar— | 
— 
des- 
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nuch— 
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Society Office R Townsend Heads New Hans Thurnauer, Direc tor of Research, 

Oar alter C. Voss, Professor of Building 

Joun R. Townsenp, cur- HH. Construction, Massachusetts Insti- 

rently ASTM Director and a (retired), Union Carbide & Carbon 


terials s Advisory Board of National Molybdenum Co. of Michigan at 

Academy ofSciences. Matthew A. Hunter, Dean of Faculty MAL 
‘This new Board succeeds the Acad- E meritus, Rensselaer Polytechnic In- =, oil 

Board which has been supplying infor- Zay Jeffries, Vice-President (retired) Under 


| conservation. of materials and areas alter E. -Jominy, Chief Resea urch May ay of 
Metallurgist, vhrysler Corp members in the v arious Dis-— 
K. Leith, tricts of the Society receive ballots from 
Economic "Geology, “Univ ersity” adquarters for the election of 

‘Research and Dev elopment, and as Home The offices of vice-chair- J 
result will include experts in nonmetallic stake Mining Co. ° and secretary are filled by election: 
materials ‘such as plastics, wood prod- J. Markwardt, Labo- in the even numbered years fo pr terms 
ucts, ceramics, ete. rator years. The two-year terms of coun-- 
proposed ithe Cc. 8.  cilors are ‘staggered so. that about half 
new Board includes, in addition to Mr. chemistry, University of expire every year, This means 
Townsend, who is Director, gow “Robert F. Mehl, Dean of Graduate | elections for officers wi iH be held in 1954 


School, Camegie Institute e of Tech-— as well as for those councilors whose | 
H. J. Osterhof, Director of Research, nder the Charter for Districts, prong 
Ti & Rubber Co. Vision is made for a nominating com- 
_ nical Adviser, Aluminum. Company of Goodyear Tire ubber Co. ‘thee of fi 
America Albert J. Phillips, Director of Research, mittee of five members appointed by 
E. C. Bain, Vice-President, U. S. Steel American Smelting & Refining District chairman with approv al of the 


Oliver C. ‘Ralston, C hief Met: allurgis t, council. This: is us sually” 


_E. K. Bolton, Chemical Director (Re- U.S. Bureau of Mines 

tired), -E. I. du Pont de Nemours & © — Cyril S. Smith, Director, Institute for councilors from the Distriet, and the 

committee. _ These committees have 


> 

SM. Cadwell, Director, Research and recently been holding their meetings to 

evelopment, U.S. RubberCo. C. Smith, Chief Metallurgist, Repub- wr 

hn Chi afd 4 "prepare 1e recommendations which 

ra appear on the letter ballot. . Provision 

Metallurgy, Massavhusetts. Institute John G. Thompson, Chief Metallurgist, Je on the ballot for ti iti 

made on the ballot for the writing in 

of Technology National Bureau of Standards of additional names for officers 


We hope your name appears and in our r membership records . el Committee on laternational Plecics 


we do not have your latest business and 1953. ASTM | 
Book) olease fill out and return the blank below. HELP US KEEP ssa MEMBER- - British a tand: urds Institution, Tee ‘hnical 


SHIP RECORDS TO = Committee 61 (Plastics) of the | Inter- 


correct membership to October 4. The United Sts ates delega- 


tion to TO61 will be headed by ASTM’ S 
R Robert + Burns, Bell Telephone L abora- 


fa 
 Cempany 
resulted in a major error in 1 Section 3 of 
r the Standard Specifications for Sodium 
Bicarbonate (D 92 28-52) The num- 
bers in the second column of the table in 
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Mi ile Swing to Southwest Wes oast District , work 


as 


a 


Secretary 


ASTM particular industrial centers. In- Messrs. J. G. Gentile and F. A. Webber. 

Beard, ar, Socony-Vacuum pein Rei = the Indianapolis meeting in the Mr. Gentile is in charge of the Pittsburgh | 
New York, and Executive Secretary R. J. sp fall and the forthcoming meeting April 22 4 Testing Laboratories in Buffalo and Mr. 
Painter returned on March 10 from an _in Storrs, Conn., Dr. Beard will have four 4 Webber is with the Buffalo Plant of Ww ick- 
8500-mile railway trip during which the BO ps to his credit. ae 


and “Corp. Although not a joint 
ings and attended numerous conferences. ne meeting, there were about 65 present, in- __ 
Both were very gratified at the very cor- _ ‘hows not SS been “held has as aS cluding local members of the American 


i dial reception them, and, as in- with much favor and it is expected future Society of Lubricating Engineers. Actu- 


— may from time to time add to _ally, this was larger than expected and al- 
ful district ‘were held, many though t the room was crowded, it did + 
them jointly with local sections of other “next year the sceadent may v visit Tulsa. = for a jovial, friendly meeting. The | dis- 2 
societies, Certain other centers are also being ‘cussion was particularly interesting, with 
The technical of. each sidered although nothing definite ¢ be the engineers and designers as well as 
was the district talk presented by announced pending local decisions. lubricating petroleum specialists coming 
Dr. Beard on the subject, “Something _ The two national officers devoted an in for some good-natured criticism % ; 
Has Been Added.” Because of the cur- evening in Los Angeles to a joint meeting — National Director W. H. Lutz, 


rent interest in additives, the talk wos ‘inal the Southern California District Council Technical Director of Pratt & Lambert, — 


timely and at each meeting prompted con- _and the officers of the General Committee —_Inc., joined Messrs. Beard and Painter in — nee 
siderable discussion, Arrangements for the 1956 National this meeting. was good to see a number 
ie ‘Since this paper is published i in another Meeting to be held in | Los Angeles S Se ptem- of those who had helped with the very “ies é 
of this BuLLetin , only a few ber 16 to 22. It was one of the purposes of successful 1946 meeting held at Buffalo, 
ph concerning it appear in this article. the trip to complete the organization of the —_— including the then arrangements chair- 
It is expected that reprints will be printed 0 1956 Committee and, considering t he man, T.! L. Mayer, Buffalo Public Library. 

and members can obtain & copy or two enthusiasm with which problems were diss 

on request without charge. cussed and resolved, an outstanding meet-_ “St. Louis District, St. Louis, Mo., 

_ A similar pattera was followed at certainly “should be anticipated. «Feb 

of the district meetings. Executive Secre- Nore —See the July BuLietin for details = Despite a meeting on Lincoln’s Birthday = 

tary Painter spoke for about ten to fifteen” of the 1956 Committee « on Arrangements. ) and a Friday at that, there was a good at-— 


minutes varying the general outline shown 4 Since | the technical paper and the brief | tendance of some 70 persons. — District 


page 40 and tying illustrations in with notes on which the Executive Secretary Chairman 8. Blake Roberts, ‘District 


the activities of the various cooperating = based his talk are given elsewhere in this — lanager, Robert W. Hunt Co., with a 
societies and the local industries. Then BULLETIN, the purpose of the following _—retary W. C. Magruder, Chief Chemist 
President Beard gave his illustrated talk notes is to indicate the societies which par-— and if Metallurgist, Carter Carburetor 
followed by a discussion period. These a _ ticipated in the meetings and also to give = Corp., in close cooperation with H. il 
periods ranged from ten minutes to over = some credit where it is due. Obv iously, Nason, National ASTM Director and Re- 
one-half hour in length. | ret the cooperation of several people i is neces- search Director, Organic Chemicals Div. 
technical meetings Dallas and = Monsanto Chemical Co., were responsible 
meeting: and the relations for Again this 
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ASTM BULLETIN, 


ting 
year 
Dis- | 
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that 
1954 
vhose- 
com-_ 
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f the 
hnical | 
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Secretary; J. M. Wendling, Vice Chairman O. C_ Johnson. dimes 


At Richland, ‘Washington, left to right: ‘(Back R. _K. Hunter, AIOhE, / Arrangements Chairman; E. B. LaVelle, ASM; G. J. 
Alkire, ASTM; A. C. Callen, ASM; W.E. Ray, ASM; W. M. Harty, AIChE, Chairman; P. J. O’Neil, ASME, Vice-Chairman; J. J. 
Cadwell, ASME; Te Bierlein, ACS, Secretary. © (Middle row) H. A. Johnson, ASM; L. D. Turner, ASM; B. R. Elder, ASM, Chair- 


man; H. Radow, ASME; M. B. Leboeuf, ACS, Treasurer; R. J. Painter, ASTM, Executive Secretary; J. R. Carrol, ASME; H.R. 
Mk Schmidt, ACS, Chairman. (Front row) R. G. Wheeler, ASM, Treasurer; R. A. Quadt, ASM; R. S. Dalrymple, ASM, Vice- Chairman; 
Beard, Jr.. ASTM, President; J. H. Rector, ASM; M. W. Carbon, Chairman; and S. S. ‘AIChE, Vice-Chairman. 


not only 


‘was not a joint meeting, but sev yeral other the advantages, etc., again period w as stimulat- 

societies received notices and were present, — of the Fort Worth and Dallas airports, but a ing. __A good many of the ASTM mem- 
including the lubrication engineers, cor- other related points. At this meeting bers in the area were in Philadelphia 


-rosion engineers, ana the Society of Auto- _ _ Dr. Beard included in his talk an enlarged rk tending the meetings of Committee D-2 = | 
motive E Engineers. . St. Louis has never "4 section dealing with the use of additives — on 1 Petroleum Products and Lubricants . 
he 


been hee scene of a ASTM meet-— and inhibitors to do with corrosion 
gradually going West and with many large Southwest Detict, Houston, | Tex. who aided in organizing the relatively new 
companies and industries in the area Southwest District, including Charles E. 
was The technical meeting in the beautiful Lewis, Met allurgical Engineer, Cook Heat 
‘desirability of Cullen” Auditorium at the University of eating Co.; James Earthman, Engineer, 
eeting there sometime in the future, or oe fouston was preceded by a dinner meeting | Wyatt Metal and Boiler Works; and A. 
a Committee Week. 


members and coiumittee members  _ Feb- At the meeting were a number of those 


cate his field of activity for a tie-in with 


ASTM, demonstrating the wide diversity Southern California District, Athambr 


meeticg «As a joint one and of professional interests and fields covered Calif., February 23 


hn uled as the reguisr monthly meeting of i in the Society. Of course, petroleum and» a. he officers had a very busy four and 
th » North Texas | ‘Section of the National = petrochemical field predominated in this one-half days in Los Angeles. National, 
of Corrosion Engineers. fabul us it industrial section. The district ASTM Director E. Ord Slater had are 


Edwin Jayee, American Fetroleum Ynst., officers are anxious to stimulate wider i in- ranged sev veral contacts, ine luding meet- 


otal Vice-Chairman of the ASTM South- terest in the work of the Society, and cer- Pig ings with the dean and members of the 

xem weet District, initiated the early contacts ah: tain steps are to be taken to developdata = faculty at the University of — Southern — 

followed through ~arious arrange- on committee contacts, industries repre California and also at the FE ngineering 
chents with the NACE i -vs including seated in membership, etc. The infor- School of UCLA where the Deans, Messrs. 

& tdoa Meek, Metal Goods Corp. » and A mation will then be studied by the council-. OY ivian and Boelter respectiv ely, serve on 

she: , North Texas Section. RK. B. ASTM District Council. | USC it 

Plastic Enginve ring ect Sales Arr ngements for the Houston meeting was good to see Dr. ii: arry L. Fisher, 


the arracgements and Mr. were carried out by the Southwest Dis- AST M Marburg Lecturer in 1941, ‘who 


Mec. ;-rosided at the meeting. ‘The facili- trict Chairman, M. E. Holmberg, Metal- _ is supervising installation of the rubber re- 
ties at the airport duilding were excellent lurgical Consultant, with the close cooper- search and fabricating laboratory under 


or technicz| meetings of this kind. The ation of J. B. . Baird, District ‘Manager, ~ the sponsorship of the California rubber 


irport js about midway between Southwestern Laboratories. = 
Foré Worth, with a large, beav tiful, Although the attendance was not as technical meeting, joint one with 


building was heavy as the local officers” hoped for, the Southern California Section of AIChE, 
_ there were about 100 in the audience and — was outstanding, with over 250 at the 


ASTM BULLETIN” 


of ASTM local officers and members. B. Campbell, Executive Secretary, Na- 
one at the dinner was asked to indi- al Association of Corrosion ngineers. 
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March 1 19, the of 
Gleewhere in’ this Many of 
those who were responsible for successful 
“en features of the National Meeting on the © 
Coast in 1949 attended the 
are > still very active, including» 
Q’ Leary, former District Chairman, Head, 
Chemical Engineering and Research Dept., 
5 W. P. Fuller and Co.; and T. K. Cleve- z 
land, Chief Chemist, Philadelphia Quartz. 
One important problem discussed at 
both the Northern and Southern Cali- 
fornia C ouncil | meetings was membership | 
promotion. Considering the extensive 
industrial activity on the Coast, it was” 


District Council felt there is room for | many more ASTM 
q honor of L. C. Beard and R. J. Painter. the oczasion 0 to r.: G. H. Raitt, W. B B. member, and at the same time members ae 
: 7 Kennedy (representing Mr. C. H. Fitzwilson), W. N. Lindblad, H. de Bussieres, H.D __ will continue to be stimulated with partiee = 


Imrie, R. C. Vollmar, .J. H. Dunn, R. J. Painter, Dozier Finley, R. C. Clark (representing ‘he ipation in technical committee matters. 


iz 'W. Harrington), and T. P. Dresser, Jr. Seated, l. tor.: G. J. Grieve, L. A. O’ Leary, = 


FM, ‘Beard, 4, Je Garin, H. P. ‘Hoopes, and P. 


tee hnical session and the same num- hisw be Painter went 


ber ‘at the preceding dinner. The dinner in ASTM Chairman P. Richland, W ash., famed for the Hanford 
and meeting were at the plant of C. V. Garin , Engineer of Tests, Southern - plutonium works, and both spoke at what 


- Braun and Co. at Alhambra, where the | ‘Pacific Co. , presented the Executive Sec- was truly a joint meeting because ASTM — Bi 


ASTM District C hairman, Dr. E Imer O. retary and President. For ASTM, in addi- has only a few members in this whole area, be: 


Bergman, is Consulting Engineer; the © tion to Mr. Garin, H. P. Hoopes, District o although there is a good concentration in fut 


Chairman , Arnold M. Ames, is also ice-Chairman, Paboo _Produe ts, , Portland and the Seattle and Tacoma 
the technical staff. meeting hall andled many responsibilities. areas. Past-President T. 8. Fuller started 
was just comfortably filled so that some it _is the very definite wish of the me a pattern which has been followed the past oe Og 
_ dozen ladies who had come to greet ~<a Southern California — group that _ their” three years when he was invited to speak Re 
i lent Beard and Mmes. Beard and “Northern ‘California _ brothers — have an fe before the combined engineering group in 
_ Painter had their own session in the | com- ; active part in the 1956 meeting and this Richland at the plant which is being 
reception parlors. General reviewed following earlier discussions operated by the General Electric Co, for 
for meeting had been a at a council meeting at the Commerc: al Atomic Energy C Commission. 
a lub, F riday, F ebruary 26. It will be 


“help of Myr ron B. Niesley, who heads the noted that a number of the 1956 Commit- ear ago, visits have been 


California Testing Laboratories. Other tee officers will have come f this area. greatly appreciated by the local engineer- 

district councilors and officers participated, _ Former District Chairman ' | ing sections. Those participating in this es 

including Vice-Chairman J. B. Morey, Dresser, Chief Engineer, Hanks, included the ASME, AIChE, 

Mechanical Engineer, The Internation: al continues his constructive activity ACS, ASM, and ASTM. The officers 
5 Nickel Co. » Inc. us The accompanying both district and national affairs of the were met at the train in Pasco and driven 

- photographs show the ASTM and AIChE ‘Society. _ Mr. Dresser attended the . ASTM — to Richland, had a short tour around this — 

nominating committee meeting in Chicago” interesting community, and 


fornia officers devoted to ASTM ard 
in partic ‘ular, National Director E. 
Slater and District Chairman E. O. 
man. There was excellent attendance as 
usual at the council meeting and 1956 : 
Committee gathering on 

Monday, February 22, and most of those _ 
_ present as well as the few missing councilors a 


amount of time which the Southern Cali- 


were at the technical meeting on Tuesday. 


_ Members in in other sections of the country 
can count on this group in | n collaborating 


their Northe California associates: 
in arranging , an extremely > 
meeting September 16 to 


“Berkeley, 


o cooperating hosts for this 


ACS and Northern California Section of — 


_ AIChE. Preceded by an excellent buffet 


supper in the Faculty Club, the group 


convened for the | session at Lewis Hall. Southern California District meeting are, ‘left to right: 
ACS Chairman A. C. Nixon, Shell De- Bear Bergman, Chairman; President Beard; M. B. Niesley; Secre- _ 


velopment Co., introduced AIChE Chairs tary R. J. Palate B. Morey, Vice-Chairman. 
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local sections of the the cican 
Chemical ‘Society and the American - 
Stitute of Chemica! Engineers, are the 
local heads of these organizitions. Left 
toright: AIChE Chairman E. B. Chiswell, 
California Research Corp.; ASTM Presi- 
dent Beard; ACS Chairman A. C. Nixou, 
_ Shell Development Co.; and ASTM Chair- ( 
man P. V. ‘Garin, Southern Co. 


AT EACH of the eight meet- ‘ noted that this did not edit any re- r 


ings att tended by President Beard and quirements on pollution limits), soil 
in a social period at ‘local. aa 


Executive veretary Painter, the latter” 


conditioners, 
Legion Club. Following the technical Al a or 


yke brie! TI ose of his re- In speaking of ASTM k 
meeting in the Chief Joseph Junior High 1e purpose of h research wor 


Schoo!, they continued on their way fro 
Pasco to Seattle. This interesting con A 
munity, which in a very short time mus ‘the Society to the many attending these e 
. roomed fron: two rather st r small communi ‘ides meetings who were not acquainted with 
into one of probably over 100,000 we ASTM. 
men, , engineers, and their families. The 0 


concentration of engineering and se ientific 

rrangemen or the meeting were fields with the result that many of the 

made through R. S. Dalrymple, elds with the res 
Chairman H. R ‘Schmid participate actively in committee work. 


Executive Secretary also_ pro- 
acted as a guide during the short ¢ day trip; ‘The Directors value local meetings — 


ASM Chairman B. R. Elder opened the only because they prov ide an oppor- me 
technical meeting; ASME Chairman M. tunity for members to get better 7600 membership total and especially to 
__W. Carbon introduced the speakers; and quanted but also because they assist in ‘ 
4 finally AIChE Chairman W illiam Harty "stimulating 
took the visitors to Pasco late at overcome : 
“night fo for the work and help to overcome a ten lency 


of members to become too confined 


the Society, refer ring to the more thi in 


tions including the Special Technical 


Tacoma-Seattle Meeting, Tacoma, Wash., — bee 
Industry and Government contribute ~ from annual: dues for the first time 


¥ 
hrough fine cc operation of two 


considerable sums and much time and _— dropped below 30 per cent, heavy pub- 
| eel ASTM members in Seattle, J. W. 


effort | of their technical ‘people in de- 


vided some vital statistics relative to 


marks was to greet members and guests he showed that this precedes standardi-— 
zation because sound data are neces- 
sary to insure satisfactory s specifica- 
tions. The dozens of round- robin proj- 


in committees were noted, and the 


— » pointed out that ASTM is a $150,000 wood- pole ‘researe ‘program 


zontal- -type organization cutting we was cited as a major research activity. 


‘The long-time country-wide atmospheric 
‘exposure programs are also examples 


Chairman df the ASM Columbia Basin leading professional and trade this work. 


§ 


the some 275 Sust: uning Members; 
a broad viewpoint of our. _ the continuing heavy output of publica-— 


Publications. In 1953, of the total 


lication prov iding over $500,000. 


4 also spok 
£ ek Chief Metallurgist, Boeing Aircraft veloping a out 100 new standards which 7 _ He also spoke of the procurement of 


early. 
- Co., and Thomas Williams, Co- Partner, _ASTM turns out year ly. wa These stand- 
_Northw est Laboratories, ASTM was in- ards, available i in various s types of pub- — 
int liecations, including the big o 
“meeting of engineering groups in Tacoma 
» the Tacoma E ngineete Club was a 


“surprise to the visitors, with | up- 


_ State of 100 complete sets of the big 4 
wards of 250 present, , mostly, of dauetnn, 


ae ainter gave a preview of the 1954 


expanded headqua rters bu ilding fa- 
- eilities needed to accommodate a Staff ) 


of more than 60 people sta’ stating that w hen 
‘Standards 2 are very widely distributed. the n new building i is renovated, ASTM» 
he an example, Mr. Painter referred to _ will have about $300, 000 inv ested in 
the procurement by the Department of 


Book f rerseas distribution. Annual Meeti n Chicago, June 14- 
ano of the AIChE and the ACS, ook for overseas distri ution. oy nnua ing in Chi rago, Ju “y 


bet thee spattering of Reference was also made to the inten- 18, the extensive Photographic 
ASTM members sified interest in the Department and Apparatus Exhibits; the lee- 
Those _ who handled this meeting in- Defense in coordinating standards, de- tures—the Marburg Lecture on “In- 
eluded ACS Chairman Prof. George _ veloping a complete product catalog, and ter pretation of Engineering Data” 


Cady, ‘University of Washington, Seattle, improving purchasing: in inv the Gillett Lecture on “FE Endurance 
in Tacoma, Robert Noble, rep-— policies. oper 


"resenting the Chemical Engineers, 


Demands continue for ASTM work. In closing, the ‘Executive ‘Secretary 


Some of the new fields under study in- | noted with appreciation what he con- 


‘ — elude reinforced plastic | pipe, general in- _ sidered the most important subject of 
es — microscopy, and sy nthetic hy- oll ; all, namely the continued fine spirit and 
fluids. Mr. Painter noted rela- hard work of the more than 11,000 

new as members and committee “members of 


. whom | over 50 per cent ar are active in in 
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Joint A ASTM Meeting in Wilmington 


Large Group. Hears President at Detroit District he may Participate Participate 
ne Coun 
Annual Meeting ry R. J. Painter who 


“the ASTM Detroit District was held on on “Standardization and Materials Ree P. ‘Zimmetti, Chie 
_ March 31 at the Engineering Society of search March On.” Mr. Painter pointed — Barnes-Gibson- Raymond, Division of As- _ 


Detroit. The technical session out that. although the 100 new speci- sociated Spring Corp., was awarded ; 


“Something Has Been Added,” which by the technical committees each year 
has now been presented i ina majority of | may seem small, nevertheless a large 
the ASTM Districts. It was followed by number of man hours is represented i in 
-arelatively short butanimated discussion the development of these standards. _ may is. a Vice. 2-Preside nt of 
period. Nv This meeting marks the thir- The sale of ASTM bo oks which now ‘Society. le aay Peet 

teenth appearance of Dr. Beard before 4 amounts to more than one-half million moe Boyd, associated for many peg 
ASTM audience. Although this was dollars a year is gratifying , it iseven with General Motors, is a Past-President 
not the largest audience to hear the Pres- more interesting to realize that the the Engineering Society 
ident it was without question the larg- volume of books sold indicate to a great a Past-President of ASTM. eae ey 


i 
audience at any session sponsored | extent the use and acceptance of ASTM 
‘solely by the ASTM. Dr. Beard’s talk work. Tor present chairman of the ASTM Adminis-— 


was preceded by a dinner attended by __ Thetechnical session which was held in — trative Committee on Standards, == 


200 members and friends of ASTM in- the University of Michigan Auditorium __ __ A. E. White, associated with the Uni- 
eluding about 20 ladies. in the same building saw between 


President L. C. Beard, Jr.’s address fications and methods of test. sponsored ASM Sauveur Medal ant 


Prior to the introduction of the cof- and 300 i in attendance. e. Again ( Chairman Pe Past-President of ASM and was President _ 
fee speaker, Detroit District Chairman Herzig ‘opened the me mee of ASTM in 1937 


_A. J. Herzig introduced those seated at tention to the action taken by the AS. 


C. Mougey, like A. Boyd, found 
the head table. In addition to the TM Detroit District. Council to honor 


nine honorary membership recipients or awarding them honorary member- McCloud, Ford Motor Co., 


their -Tepresentatives (see below) Dr. ships Detroit District Council. officer of ASTM. 
Herzig introduced C. O. Durbin of the Suitably framed certificates Were W. H. Graves, V ice-President of Engi: 
oA Chrysler Corp. and Secretary of the — > aw arded to each of the recipients. The — neering of the Packard Motor Car, is also 
District; R. B. altonstall, The ow wording on the certificate was as fol- past ASTM director. 
 Udylite Corp. and Vice-Chairman of the EW. ‘Upham, Chrysler Corp., has been 
District; and J. 8. Pettibone, ASTM active in many phases of ASTM work and 
Technical Secretary, as well as “The Detroit District Council of the pas 


recognizes that Messrs. Zimmer "Fellows, Boyd, 


served as a national officer of the Soc — Foote, and White. were present to re- 


O.W. McMullan, an, Bower er Roller and appreciating his outstanding contribu- e their certificates personally. 


Bearing Co., and D. . 
Detroit Steel Products Co. hereby appoints him an honorary mem- 


‘The coffee speaker was ASTM Execu- __ ber of the Detroit District Council with cepted by C. F. Nixon, General Motors; 


versity of Michigan for many years, isa 


those who had | make the nec es- American Soc iety for Testing Material 


McKinnon, tions to its activities in the Detroit Distict certificates for Messrs. Mougey, 
Cloud, Graves, and ‘Upham were ac- 


4 his way to General Motors through the 
— 
guest speakers of the evening and the certain « of the Detroit District members Dayton Metal Products Co. 


Dev enter, Packard Motor Car Co.; and 


which have heard Dr. Beard and technical work can and does help in 
Detergent Congress in France 
Was the group of 300 ASTM and Ameri- bridging the gap between the chemist MP’ ; 
Chemical Society members and and the chemical engineer.” An International Dew 
guests that "gathered in Wilmington, Dr. Maxwell, prior Congress sponsored by the French 
Sm (Philadelphia District) on March ~ President Beard, presented a number of 
Dr. Beard’ s address, “Something guests including: W. Leonard Hill, tion, Chambre Syndicale Tramagras, 
ia Has Been Added,” ” was patterned after — aa of the Board, Leonard Hill a will meet at the Sorbonne in Paris, Aug. 
the talk he has made i in numerous . Publishers; E. K. Spring, Chair- 30 to Sept. 5, 1954. 
districts and which appears on page ‘man of Phil: adelphia District, is ‘expected that the ‘Congress will 
| of this BULLETIN. Preceding the tech- M. Holaday, Director be divided in four parts: Scientific 
nical session more than 120 men en- Socony-Vacuum Laboratories, New cover chemistry and test methods; 


The co-chairmen for the meeting Dr. Beard’s s talk, w hich lasted about 
were W. A. Mosher, Head, Department three-quarters of an hour, evoked lurgy, pharmaceutical, dust protection, 
a University: of Delaware, number of questions in the food industries, Paints 


and varnishes, construction; and @ 
ngineering E. hed du Program co-chairmen for the ev ening Economics, 


Pont de Nemours and Co., Ine. were H. G. Te nent, Hercules Powder _ Detailed information can be obtained 
immediate past-president of ASTM. representing the ACS, and E. J. from Burté, Directeur, Chambre 


| joyed the soc cial hour and dinner in the and R. J Painter, -Executiv Technical cov ers production; al (3) 


Is COV ers” textiles, Teather, 


ven in Albert, Thwing-Albert Instrument Co.  Syndicale Tramagras, 70 Champs Bly- 


i= 
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Pri on the . Committee on Research. 


A thousand requests—actually 

1122—for the “ASTM Review of Re- 
can be little doubt of the ‘ f 


the | _ various technica! committees. 


Some 30 technical journals cooperated  -vancement. The field is one where there 
Ss common interest. Despite the appro- 


transmitting to Society re~ 
quests received for copies of this 
publication as a result of its ‘avail, 


ability, being announced in technical 


fact inquiries received came 
_ from all over the world as represented 
by the ‘42 countries: 

ded 

United States Switzerland 3 

Canada 29 Zealand 3 i 

England 23 23° ‘South Africa3 


Israel 19 
China 17 


Portugal 2 
Brazil 15 


inland 
Philippines 10 Australia 2_ 
Germany Puerto Rico 


‘Spain 7 
France 6 
“Yugoslavia 5 S. Wales 1 
Peru Lebanonl 


echoslovakia 


= First issued last month, ‘ ACR 
Notes” will contain from to time 


letters which it is believed will be 


 =—_ to the general ASTM mem- 


bership. One such letter follows 


although sukmitted an active 


member, the author has 


_ ferred it signed as a Member. ae pis 


lems’ been examined with interest. 
“Evaluative studies or researches on 
among those problems listed in the com-— 


pilation. They certainly come within the 


purpose ‘Promotion of knowledge of the | 
materials of engineering.’ 


area has been s lendid. There are several 
‘stumbling blocks’ encountered. Recogni- 
tion of one such ‘block’ and effort to com- 


terial 


There common tests to serve as. ‘guarantees’ of fused salts. The process 


interest i in the effort that the Society __ “The first listed problem ‘Mechaniamof ey 
putting into esearch through Stress Corrosion Cracking’ illustrates 


{ but I would like to suggest that the tech 


_ for your group statements of reses arch 
Li status and gaps? Such statements would 


future. In other 


Jamaical 
> in the Society is promotion of wider 
Vien ern ‘Fr. West Africa ‘= terest both within the membership and 


Palestine 


already valuable presentation. 


pia some problems I wouk 
answered, and on which our data and 


ai “4. The states of vanadium in low alloy 


i tions to elevated temperature prop- ig 


The over-all 
record of Society accomplishment in this 


There also is a natural y 
to over-simplify evaluative procedures dis- “experi en 
regarding the limitations of many of our moly of a bath 


applications—has been achieved at the 
National | of 4 


flexible and easily controlled ; 
on the conditions “of electrolysis, de- 
another type of research. Understanding posits: vary from. fine powders, to ‘thick, 
of the ‘whys’ is fundamental toward ad- coherent layers. ee ith further develop- | 
ey ment of the process, electroforming of 
priateness of this and similar problems, a: moly bdenum objects may become fea- 
often is difficult to get much support - . More rapid, less expensive meth- 


fundamental research, == for producing molybdenum parts’ 
“Tam not going to presume to list 
many research problems of which many 
members of the committee are cognizant, metal from the ore may } result fi from this" 


In recent years the need for heat-. 
resistant materi: als in various: applica- 
“tions has stimulated interest in refrac- 
tory metals such as tungsten and molyb- 
denum. present moly bdenum is. 

_ produced chemically as a fine powder by 
future, and title outlines of ‘problems’ both — reducing purified molyt bdic oxide with 
current and desirable to undertake in the | hydrogen. However, the process" is ex- 

words, Teview and "pensive and has a number of other dis- 

“Tt is recognized that this may be ‘extra ond the. 

wnk for some standing committees. One ained as a very fine powder, and t 

_ of the ever present ‘duties’ of every group _ size of the particles cannot be controlled. 
Because of the fineness of the powder, - 

a large surface area is exposed to oxida-— 
ae tion; extensive purification is thus re- 
“quired. Complies ated pow vder-metal- 

lurgy procedures are also necessary to 

_ fabricate t the powder into ‘molybdenum | 

These disadvantages may be elimi- 
by the electrolytic method as the 


nical committees apparently have not 
gone very far placing their problems 
before your group. Would it not be possi- 
ble for the several committees to prepare 


include condensed summarizations of the 
status, suggestions on direction or guided 


before the public. A little shift in ap- 
proach, along general lines indicated 
above, may add to the effectiveness of your > 
- “T am enclosing a very partial list of 3 
like to have 

of literature is inadequate. 
“1, Relationships of gas content to 


fluidity and feeding of tin bronzes. deposits: are obtained directly on the 
(End point, i improveme nts in dens-— 


cathode in the desired physical f form and 
Structural stobility at moderately in a very pure state. Applications o of 


elevated temperatures in the silicon the method for electrowinning, electro-— 
bronzes and the silicon brasses. These refining, electroforming, 


are ‘ age hardening’ and some are 
ivf plating are under study. Electroform- 


dangerously, 
“3. Mechanics of ductility losses S ex- ing would make possible the formation — 


in stress at ele- molybdenum parts hav ing compli-_ 
vated temperatures of certain low pated shapes. Molybdenum 
ing would have the advantage of con- 

serving this critical metal and at ithe | 
steel, the relationships of its associa- same time allowing the designer to take” 


on this phenomenon, __ 


eas and means of checks and con- | 
~The relationships of the shifting of 
the stress axis from the geometric 
axis (longitudinal, in eylindrical 


Engineers Elect 
Aaron W ACHTE R er has been 


pensate is considered under ‘Simulated ee 


a i Service Testing.’ What seems to be an 


ie especially difficult field is that of compari-— 


sons of materials of different ‘families,’ this column would be 


umn W appreciated and Russell A. Brannon was re-elected treas- 


and coatings and for. extracting the 


electro- 


advanta ige of the properties ‘of the beats 


such as—say metals versus plastics. There _ oe should be addressed to the Secretary, __urer, for the 1954-1955 term w hich 


some occasions where over-enthusiasm Administr 
and perhaps competitive pressures make it Mi Rei: 
- difficult to get valid and objective relative 
evaluations of even closely related mi 


ative Committee on « Re i began the last day of the Tenth Annual 


NACE City, 
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Commission for Europe encountered 


Tue chemical reac 
in concrete, as well as the « ef E 
feet of certain cement-aggr egate ¢ com-— has dev 
bin: itions, has been a subject of much Six laboratories participated in the co-— 
“discussion and research in Committee operative tests, using three 
C-9 on Concrete and Concrete Aggre- og the ‘Bureau of Reclamation. 
gates. The failure of many concrete 
structures and pay pavements has been | 
it is felt, to a great degree to the reaction - representing a “range in reactivity to 
which has taken place within the con- both high and low-alkali cements. Mix 
-erete due to the chemical reactivity of — 3 design data were developed in the engi- fe 
certain cement-aggreg ate combinations. neering laboratories: — of 
Subcommittee II-b on Chemical Re: 
tions of Aggregate in Concrete,' ‘under 
the chairmanship of W. C. Hanna, has 
attempted to evaluate the va: various s char 
acteristics through cooper: ative tests 
_ order to establish a method of test 
which would ¢ aid in classifying the many 
cement-aggregate combinations that can 


_ The final report on a cooperative te te st 


be used in concrete. sion was not appr red at this time. “The 
_ complete report will be published as an a 
series has been completed, presenting appendix to the 1954 Annual | Report of 
~ considerable data from which a proposed Committee C-9, appearing in the 1954 
tentative method of test for potential 
Committee D-5 Participates in Thir Me ing of 
~Lommittee ar icipates ori eeting o 
ommittee, 
ASTM! Group Designated Official] Representatives, 
THE American Stand: The first meeting of 180/TC 27 was 
or s the American member of Tech- _ held in Mareb, 1950, and a second meet- 
nical 27 
Fuels of the International Organization = 


represent: tive was present at the first — 


for Standardiz: ition, looks to AS TM meeting, but the second meeting was at- and hy drogen, total sulfur, nitrogen, 


Committee D-5 on Coal and Coke for 
particip: ation. 180/TC 2 7 is Br 
gaged i in the preparation of inter- 
ni ational standards for sampling, analy-— 
sis, ‘and testing of coal, ‘and is see king 
: coordin: ate, as far as possible, the various — 


national standards of the partic 


Coal C ommittee of the Economic 


ter aded of the U. 


third meeting of ISO/TC TC 27 was 
held at the British Standards Institu- 

tion, , England, Nov. 2- 10, 
1953. Because the agenda was so 


difficulties with regard to European Sea 

re requirements because of differences in 

methods o of ans alysis and testing from 
country to country. Therefore, the 

committee considered tha 1t international og 
greement on methods of testing and wee 


been possible for one delegate to repr 
sent the United States adequately at all 
sessions, s, three members of a Com- 


Coat Constitution oad 
kaneous Section, 
of Mines; O.N 


Dion 


Ttaly (5), Netherlands (3), New Zealand 


Europe. 


Fourteen Tests 


‘Thea agenda for this meeting. 
on Solid Mineral ing in December, 1951. No American = consideration of the following tests: 


comprehensive that it would not 


Coke; bis active participation since 
in the work the Classification 
Wo king Party, “Coal Committee, Eco- 


nomic Commission for and 


Rees was selected as one 


“= American delegates because of his _ 


mate knowledge of coal analysis and be 
cause he is at present chairman of Sub- 
committee X XI on Methods of Analysi 


Mr. Bertholf was selected as the third 


American delegate because of his experi- 


ence in the statistical treatment of coal: 
sampling data, and his active —— 


_ tential volume change, but, due to poor fie tion in the work of Commiteee D- 5's 
reproducibility of results, the eee Subcommittee XIII on Coal Sampling. — 


third meeting was attended : 
representatives of the following na- 
tions: Belgium (3), 
France Germany (4), India (3), 
(1), Spain (3), Sweden (United 
Kingdom (7 jer* Observers were ‘present. 

from the International Gas Union and — 

Coal Classification Working Party 


AL 


Wate 


moisture, gross calorific value, ¢ carbon 
= and caking, phosphorus, chlo- 
rine, arsenic, forms of sulfur, ‘mineral 
matter, ash, volatile matter, and sam-— 


of these tests was discussed in 


jetail, and numerous resolutions were ae 


“made on points of agreement. Working» 


_ groups on moisture, ash, and sulfur were 
formed to inv estigate | these procedures, = 24 
"particularly the } points of disagreement. 
A report was made of the meeting of | 


the working group on volatile matter 


London, April 13-16, 1953, at which 


meeting the United States ‘was repre 
sented by R. F. Abernethy of the Pitts- 


Bureau Station, U. 8. Bureau 


Denmark +. J 


vey; and W.-M. Bertholf, Efficiency, 
de- Report on Cooperative Tests for Potential Volume Change ot | 
ick, ombinations Selection of Mr. Selvig as the leader 
arts 
the 
this | 
lica- 
rac- 
lyb- — 
the 
der, , 
&§ 
etal- 
y to 
etro- 
etro- 
‘orm- 
orm- 
ation 
mpli- . 
yplat- 
t the 
take 
iy 
is 
haunt 
sbeen 
| Pro- 
and 
_ task to ISO Technical Commit “s 


Specifications for Compreg 
vi is one of the j ¢ 
Ww ood and wood-base materials 
hich hav increased in usage and 
variety over ‘the past few years. 
first effort to establish standards g govern- : 
their quality was reported at the 
meeting ‘of Committee D-7 on Wood 
held at the Palmer House in Chicago, 
q , March and 16. A tentative 
Specification w as accepted, subject to 

letter ballot of the committee , Which 
“will set up limits for such materials and 
- products. The test methods applicable 7. 

are those already estal ablished and 
One other new tentative accepted was 


Committee D-5 delegates to the London ‘meetings of ISO/ TC 27 to right: 0 WwW. specification for Chemonite (ammonia-— 


=- 


whieh is is ‘the Secretariat of IS0/TC ientifie the Board of Directors, because the ma- 
was instructed to prepare drafts of the practice of the various na- terial covered is of a patented nature. 
methods which had reached the proposal tions cooperating in the work of ISC Further revisions were accepted of the, 
tage of agreement. 27. As Secretariat of ISO/TC 27, Tentative Specification for Round Tim- 
Messrs. Selvi ig and Rees: attended all British Standards Institution ac ts ber Piles 25), which it is s hoped will 
ssions of the committee, and Mr. Ber- as the liaison ag agency for all of this re- ; complete the current review of this im- 
_tholf attended the sessions on coal sam-— and to date almost 200 doc portant specification and will lead to its 
‘pling. At. one of the sessions on coal ments on methods of analysis and re- adoption as a full sts andard in another 
sampling, Bertholf_ presented a search hav e been distributed to year. Revisions are in process s of the 
‘summary of the current satus of members of ISO/TC 27. . Approxi- Tentative Methods for Establishing 
thought in the United States on the = 50 of these documents have been Structural Grades of Lumber (D 245), | 7 


- statistical approach to the coal sampling distributed to the various subcom- - with the expectancy that recommenda- : 
problem in a paper titled “The Trend of AS TM Committee tions will be accepted a at the next meet- 
addition, he attended special 
conferences arranged through the that. of. the Subcommittee on Wood 
tua al efforts of ‘the British Standards of in the: w Poles : and Cross ossarms. This subeom- 
Institution, the British National of ISO/TC 27, ASTM Committee D- mittee’s activities include superv ision 
Board, and the British Coal Utilization _ has been afforded access to much inform- _of the ASTM Wood Pole Research Pro- . 
Research Assn. These special meetings ation and data which would otherwise gram. The first progress report covers 
_ were attended by coal sampling a “4 not be so readily avs ailable to the com the actual i inauguration of the testing — 
the other nations, and were under mittee. mental stimulus has. been program conducted at the U. S. Forest 
tremendous, and the tempo of activity Products Laboratory. Poles of two 
of Committee D-5 has increased ace species, western larch and southern 
w ere also cordingly. + The committee has already _yellow pine, have been tested using the 
undertaken th the rev iew “of numerous machine or hydraulic testing method. 


; methods under its jurisdiction, and,asa _ Slides’ were shown “of the initial field 
a oo the pearly to see some of the result of participation in the work of selection of poles in both the Montana- 
equipment and ‘procedures | being used SO/TC 27, almost all of the ASTM Idaho area and South Carolina, as W 
for analyzing = t th British re- methods on coal will require review. as views of the initial testing at the 
tations. ions. Moreov er, several new ideason meth- Forest Laboratory. It was 
of test not now recognized, or which agreed th | 
rhe ~ have nev er been considered by Com- in the preparation of test methods for’ na 
mittee D-5, are under discussion crossarms and that there would be no 
- _180/TC 27, and may y lead to ) additional attempt to prepare specifications at this 
standard methods of test which 
accepted by ASTM. ahve The newest subcommittee, Subcom- 
any sin- Meetings of some of the w mittee XV on Structural Fiber Boards, 
Ps of purpose is evidenced by = “groups of ISO/TC 27 are being | has agreed upon a scope of operation: — 
_ enormous amount of research work on tiv ely planned for the end of 1954 oc. “Nomenclature, definition of products, 


@ 


methods of analysis which has been and early in 1955, and Committee D-5 hay specifications, ‘methods of test, 
is being by the ‘agreed | to cooperate in in the work of of some = 


— 
— 
— 
i= | 
—_ 
4 
; 
te 


or in par ligno- 
cellulosic materials.” Two task groups 
were formed, one to study ‘nomencla-— ‘Electrical (D 48) to 
ture and definitions and? the other use of flat washers in place of cupped Materials. 
make a survey of proceduges needed for washers in preparing the test specimen pended to the Method of Test for Power 
evaluating fiberboards. the insulation and volume resistance Factor and Dielectric Constant of Elec- 
at its next meeting in 1955, the com- trical Insulating Oils of Petroleum Ori-— 
mittee plans a . special celebration of its Three methods developed by the gin (D 924) and the Tentative Method — 
on Insulating Oils hav of Test for Insulation Resistiv 


q anniversary. This meeting will 
be in C hicago at the time of the AREA» been approved by letter ballot of Com- ~ Electrical — Oils of Petroleum 2 


meetings in ch. A memorial in mittee D-9. These cover a new Test for Origin (D 1169). 
honor of Dr. Hermann von Schrenk, Water in Insulating Oils by Extraction Based on of a a on 
long- -time chairman of the committee measure the amount current usage 0 of the Methods of Testing 
and of the was” water contained in transformer c oil Solid F and Treating Compounds 
= high boiling oils and two methods Used for Electrical Insulation (D 176) 
a 


covering procedures for determining studies are continuing of the various 
sludge formation representing test ‘procedures ¢ covered in order to 


and separation of the present procedures bring them up to date and add an new 
Material $ A and B in Method D 670. The Test methods. 
for Sludge Formation in Mineral Trans The Subcommittee on Insulating 
Te? former Oil by High- Pressure Oxidation Fabrics is giving consideration to 
 Three-Day Mee ting Bomb (formerly Method B) is to be methods and specifications for additional ica 
"published as standard. This test de- _-varieties of varnished cloth and fabrics 
he termines the “bomb sludge value” including nylon, silk, and silicone rub- 
mposium which is the percentage by weight o er glass tapes. visions are Doing 
ification ‘of Insulating. Materials formed after 24- hr hr oxidation at undertaken of Specifications and Test 
a veompleted of Commi C under 250 psi of oxygen pressure. for Black Bias-Cut Varnished 
D9 held on March 24 to 26 in Roanoke, The companion method — (formerly — Cloth and Tape (D 377 and D 295). _ a) 
“This s hin Method A), which i is to be e published The Tentative Methods of Testing” 
prise technical pape will which evaluates the propensity of an for Electrical Insulation (D 1000) have 
"present exte! oil to deposit a nonsoluble sludge under under active review and study by 
and data on the thermal properties of definitely prescribed conditions of oxi- Section on Electrical Adhesive 
variety of electrical insulating materials, dation in the presence of a copper cata- Tapes. This section has held two meet- 
lyst for 72, 168, ‘and 336 hr. ‘each of two days duration. Ttems_ 
“stability” Revi isions were presented i in the Ten- under study cover electrolytic corrosion, 
ol including tative Methods of Testing Electrical thickness measurements, breaking 
eroduste, varnished cloth Insulating | Oils (D 117) comprising defi- strength and elongation, wet dielectric 
tape, “polyvinyl | chloride nitions and statements ‘of ‘significance Strength, adhesion: measurements, 
poun | of tests for water and saponification tration test ‘storage stability of 
tig number of insulating oils. It was also  elasto plastic tapes, thermal reaction 
‘mation to be made “available by the recommended that t the test cells” for rate and solvent resistance of ‘thermo-_ 
measuring power factor and dielectric tapes, tack or quick grab tests 


m y 
perature: . characteristics of electrical in- Z AG . Ashcroft (left), Vice-President and Director of Research and Development, Alexan- — 
-sulation will be developed. ae la der Smith, Inc., receives the H. De Witt Smith Memorial Medal from Chairman W. D. 

Over the three-day period yd, meetings 4 of ASTM Committee D-13 on Textiles. The award to Mr. Ashcroft was made at 
aed uncheon held in New York City March 18, during the Spring moog of the Textile 

actions were taken on a number of new 

and revised methods and specifications. _ 
_ A group of new test methods have 
been completed for the newer silicon 
varnishes. These cover r procedur or 
specific gravity, viscosity, flash point, ae 
nonvolatile matter by w eight, and di- 


The Subcomm'tte ‘on Molded 


Materials recommended adoption | 
standard of existing tentative revisions 

7 in the Standard Methods of Testing — 
Sheet and Plate Materials Used in Elec- i. 

ical Insulation (D 229), Methods of | 

Testing Laminated Round Rods Used 

i for Electrical Insulation (D 349), and im 

Methods of ‘esting Laminated Tubes 

} Used for Electrical Insulation (D 348) a 

In the latter two methods there will be 

included statements covering tl the ‘Sig- 

of tests. Revi ision was recom 
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draft of proposed sp specifications for. 


apacitor tissue w as given thorough 


view by the Subcommittee on ‘Number of New Methods Under Preparation — 


strength i in the Tentative Specifications 
for Absorbent Laminating Paper for 


study. revision of the test for wet Commirrer D-12 on Soap moisture, nonv matter 
and Detergents held its annual meeting and flash point for dr cleaning 
on March 22 and 23 at the Park-Shera- materials. 


Bllectrical Insulation (D 1080) is under Hotel in New York City. At this Subcommittee T-4 is. 


rer 


letter ballot in the subcommittee. time the work of the committee during revisions in the methods for sampling 


= 


a 


pleted, these reference standards will be 


Products in reaching agreement 


past year was rev iewed, several and chemical analysis | of alkaline de- 
‘Papers were and tr tergents so that these methods will 
ete cover the testing of sodium ortho-_ 
a set of visual reference standards “and re rev items to be submitted to the silicate. hy 
di Society for r acceptance. is expected Subcommittee T-5 is recommending 
grading natural muscovite mica based 4 
on visual qu: ality in accordan ance with that the papers will be published the publication as tentative of the 
D Asset this year. The various recommenda- methods of test for surface and inter- 

of Master Standards of ‘Waviness, v which tions for s submittal to the Society wil be facial tens ion of solutions of surface-_ 
represent ‘the full range of wave var ia - covered in more detail in the report of active : agents, which were published as 
tions for visu: al quality Laue of Good om the committee to be preprinted shortly, inform: ation in 1952. Also approved 
‘are enumerated below according to extensive revisions of the method 
Stained and better in the ASTM visual x 
quality cl issifieation, ‘js now av: ailable subcommittees responsible for them... test for pH of aqueous solutions of 

“for at’ ASTM Headquarters. Subcommittee T-1 is currently de- soaps and detergents. (D117 ~51T) to to. 
had previously veloping methods of test for sodium _ineres ise the coverage of the method to 
hloride, co per, and phosphorus inc lude determinations of pH of sos 
samples of mica from various sources for © : 
gr ‘characteristics. pentoxide in ‘soap. these thr ee ‘solutions that gel at the present test 
ment teached Gn & tests, the committee expects to recom- ature. The subcommittee is in- 
he ublication of the copper __ tensiv ely studying the problems of we 
osite set of samples of block mica rep-- mend t 

the method as tentative this year. ting» tests and of tests for redeposition 
tions for each quality level. When Subcommittee T-2. Procedures for a view toward develop- 

qualitative analysis of | sy nthetic ment of standardized test methods. 

detergents are in process of preparation . 4 Subcommittee T-6 is developing a 
solvent method for determination of test for corrosivity of detergents with 
active ingredients i is also under study. A respect. to Fitreous enameled surfaces. 
task group is developing a method for _—_ Also under study are e problems r rel: ating 
obtaining bie ed spectro- to the use of detergents in the 


xceptional progress w was 
meeting of the Subcommittee on 


Subcommittee = T- 7 

dar organized to er the 
‘Tentative “Revision of: the for " identifying ordins stion of work on sampling and 
Method « of Test for Power Factor and synthetic detergents that otherwise are interpretation at a 


An ‘of the Subcommittee T- 3 is working on specific ations for sodium orthosilieate: 


completed | and | approv: ed for Plastics 


Materials at Commercial Power Fre- outstanding -signifi-- 
cance W as a reached ai a recent operation with the Society of the P lastic 
quencies (D 149) was also ‘completed 


In and will be submitted to v ote of the “meeting of Committee D-20 on Plastics Industry meeting of the officer 


Subcommittee on on Electrical Tests. include the: development of specifica- SPI and ASTM is bei ng held late in 


on was ta taken to appoint section tions and test methods for reinforced April in order to complete the e details of 


develop ionization or corona tests for plastics and for plastic pipes and fit- j organization, 


electrical insulating materials. Arevision tings. . It w was also” decided to expand One evening of the committee’s meet-_ 
of the Standard Methods of Conditioning — * the current work on thermoplastic ma- 2% ing was devoted to a technical session. — 
Plastics and Electrical | Insulating Ma- terials and on materials. — Technical papers were presented by F 


W. Reinhart w rho described an investi- 
five new subcommittees on these sub- gation of the use of a fluorescent lamp 
jects: XV on Thermoplastic Materials, lieu of the present S-1 sun lamp i in the 

© Specifications es XV Ton Thermosetting Materials, XVII laboratot testing pl istics; 
Enclosures Plastic Pipe and Fittings, on Lucius Gilman presented the results of 
Tests above and below Room Temper - Reinforced Plastics, and XIX on Plastic y intensiv re inv estigation on the: 

(D 1197). These cover changes in Films and Sheeting. the organi- outdoor w eathering in several types of 
requirements for time cc constant gation of these new the exposul 
= fluctuation, dif- present Subcommittee VI on materials; aed 


portant were also” "recor 


fications be ‘disbanded. 


th afi use of servo- mechanisms, 


1954 


> © 


This work will be ¢ arried on in 


to expand the committee’s activities to | Committee D-20, and representatives of | 
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panel ‘discussion was held of the Tentativ e Spec sific ations 
respect to the statistical planning for Polyethylene Molding and Extrusion 


of experiments and the use of statistics Materials (D 1248), and for Primary mechanically 
in analy zing results. This panel dis- Octyl Phthalate Ester -Plasticizers polyv 
cussion was led by C. R. Stock, C. Revisions were presented i in the 
and C. L. M: - 


Tentative Specifications for Phenolic 
‘The Subcommittee on Strength Molding Compounds (D 700). 


or more monomers copolyn mer ized with 
vinyl chloride or consist of other resins 


mold shown in Fig. 6 of the Tentative = 


These included revisions in the Tenta- Specifications for Molds for Test Speci- Standard “Samples 


tive Methods of Test for Tensile Pr - mens of Plastic Molding Materials (D 


perties of Thin Plastic Sheets and Films 647) will | be removed. Action was E21 
QP 882) and for Impact Resistance of taken to rec ommend the withdrawal of Mare ch 4, at the William Penn Hotel in 


a Plastics and Electrical Insulating Ma- _ the Tentative Recommended Practice Pittsburgh. Progress was reported on 
terials (D 2 256). @. buy ae Transfer Molding of Specimens of the development of urgently needed ad- 
An important rev ision of the Tenta- Phenolic Materials (D 1046). ditional standard samples, “particularly 
_ tive Method of Test t for Brittleness Tem-_ Be. Subcommittee on Nomencla- of spectroscopic standards for steels. 
a perature of Plastics and Elastomers by ture and Definitions submitted some . Sources of such sts undards as_ may a i 
Impact (D 746) i is now under letter ba!- additional definitions of terms in- come available in the near future will be 
vote in the committee. The rev in the Tentative of give en in the new edition of the “Report 
sions to be included will make the ‘Terms Relating to Plastics (D 883). on Standard Samples for Spectrochem-_ 
: method more > satisfactory not only for ts, Letter ballot will also be taken on the ical Analysis” which is now in prepara- wi 
testing plastics but particularly for tes "proposed rev isions of the Descriptive e should later this 
ing automotive rubber and other el: Nomenclature of jects Made > from 
_ The results of the current vote Plastics (D 675). 
on the Tentative Method of Test Recommendation \ to both electrodes’ is progressing - well. 
Molding Index of T hermosetting Mold-— Committee D- 20 and Committee he committee is continuing to 
Powder (D 731) are favorable and that the Recommended Practice for  centrate its efforts on the preparation of 
_ this revision will be included in the | An-— Maintaining Constant Relative Hani fei methods, using as the basis for 
nual Report tot the Society in June. by Means of Aqueous Solutions (D work the suggested methods pub-— 
The Subcommittee on Permanence 1041) be placed under the jurisdiction of lished in 1953 in 1 the book on “Methods 
‘Properties recommended the adoption ommittee E -1 on Methods of Testing. Emission Spectrochemical Analysis. 
standard of three tentative ‘This recommended practice is intended Prospects were stated as being good for 
_ which cover Volatile Loss from Plastic — for general use for obtaining constant rel- % the advancement to tentative status of _ 
Materials 1203), Measurement ative humidities in the range from 30 to methods for analysis of nickel, lead, 
Changes in Linear Dimensions of Non- _90 per cent at temperatures from 0 to 70 aluminum, and zine. Considerable 
rigid T hermoplastic Sheeting Film Ci in relatively small conte ainers. progress was reported on preparation 
1204), and Resistance of Plastic Draft of a Pr oposed Tentative for spectrochemical analysisof 
Films | to Extraction by Chemicals (D fication for Non-Rigid Polyvinyl Chlo- steel and cast iron. 
1330). T he committee decided to rec- ide or Copolymer | Molding and Extru- In the field of nonmetallic materials, 
to the Society in June the sion Compounds was submitted a: asare- there is still considerable a activity in the 
withdrawal of the present Tentative and consolidation of the present compilation of suggested methods, al 
Met hods of Test for W feight Loss of Specifications D 742 and D 744. These though some work is already w under way 
Plastics on Heating (D 948) and for specificetions cover the general classi- the preparation of tentative 
Water Vapor Permeability of Plastic fication of nonrigid plastics i in which the _—for nonmetals also. At the present time, 
Sheets (D 697 he portion on of the composition yeontains — fourteen proposed suggested methods a 4 
itte Spe at least 90 per cent vinyl chloride. “The under consideration 
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sored by American Boiler M Pg 


ings" of Committee E-13 on “Absorption Assn. and Affiliated Industries, Ameri is 


ean Railway E Ameri- 
Spectr oscopy and its subcommittees Material, and comprehensiv e watch on develop- | 
were held in the William Penn Hotel, ments in its field of interest andisassist- | 


So f Mect LE 
Pa. While: substantial prog- W “Works 3 ing in the solicitation and presentation 
Fess was reported on a number of proj- = Edison Electric informative papers. Each member 


ects, the most significant accomplish- ‘its previous activities throughout 1953 assigned a portion of the area of concern’ 


ment reported was the ce" tion of the with : of eff ort, but to the subcommittee for individual study 


work of the committee on on he current | without any major changes in policy. and to the group. 


deck of IBM infrared index , now These activities include continuous re- 
being distributed by the Society. It view of developments and problems in. 
was also reported | that the first deck of assigned : areas of study by the Steam Contamination Subcommitte 

—R. A. Lorenzini, chairman. i te 
IBM ultraviolet index ecards will be be subcommittees; sponsorship of techni- _ 
ready for distribution very soon. _ programs at appropriate | society Prime concern has been initiation of 
The committee approved a stan andard Meetings; "preparation research program on iron oxide de- 

areas where ere 18 critical shortage Of #£=vailve s ems, ne program 1as tr 
. nformation; and continued advice for detailed discussed with research J 

‘lable. research projects seeking thecommittee’s institutions so that a contract can be 

, y the Socie y when they -are available. assist: ance. All activ ities are directed a negotiated as soon as funds are av aila- _ 
Consideration was given to the per- the committee, which consists of two summary of the problem has | 


dita: 
formance tests for apparatus that are representatives from each of the six been 1 prepared for the Finance Com- iB 

most urgently needed for proper defi- societies, representative "mittee , and a steering committee for 
nition of apparatus from the U. 8. Navy, and the officers direction of the: research project has ™ 

‘oscopy. Con and immediate past offic ers (who may been organized. The bibliography on ™ 
otherwis ne steam contamination | been pub- 

com ilation of apers on the subject | 

proposed of ASME. ( Close attention has: been | 


nitions of terms were considered. Asa committee tee Activities to the private research on sam- 
pling of evaporator vapor under the: 


direction of B. member 

er capable chairmen. All meet at 

terms in absorption | spectroscopy. time of the year-end annual iis 

project, Committee E-13 will work of the committee anda are e free to carry ion § 

with the joint Committee on Nomen- on 
clature i in Applied Spectroscopy, estab- ner, 

~ lished by the Society for Applied Spe - 4 ig 


A Nonmember: 4 Society welcomes inquiries on the of 
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Finance Committee can provide Activities 
funds» their research program can be 
started. This is to be a carefully 


tc Papers Wanted 
are continuously increasing, the general 17H the adver 
} planned study of the equilibria between program and method of operation era, growing use of gas turbines, 
iron and boiler water in the range up to _ frequent addi- and the i increasing demand for materials 
the critical temperature and pressure. tion of subcommittee members and oc- able to withstand higher and higher tem. 
Review of studies, Teports, "changes of sponsor representa-_ peratures: in steam turbines, technical 
wen. te : men in the elev ated-temperature field 
has been given toward committee-spon- ‘However. there is of current dev elopments. ti 
sored mentioned below risk of impairing the Bos fruitful Recognizing the necessity of collat- 


De informal association and versatility of - / ing and disseminating the new est data 

if formal by -laws. "are on materials, the General 

_ Research Panel of the ASTM-ASME 

‘papers were held the issue an of duties: and Joint Committee on Effect of T empera- 

sponsored or jointly sponsored by the “procedures: for the. information of all the I Properties ¢ of Metals is spon-— 
The first session was at at the American The custom since \ Torld War II has +. 18 months, three symposiums. ek ee 

Pow er Conference, and was arranged by been to advance the two vice-chairmen on Mati 
the Water Technology gy Committee of a at ea ach biennial election, electing at ie; for Service Above 1600 dt. planned a in, 
the Conference. Two sessions were that time a new second vice-chairman. for. the 1955 ASTM Annual Meeting in 
held at the Semi-Annual Meeting of the The secretary then is appointed by the nl _ Atlantic City the week of June 26. As 
ASME in Los Angeles. _ These were chairman. accordance with one might expect from the title of this 

ranged for the ‘committee by Seott ‘this: practice, the for 1954-55 are: symposium the materials usable for ap- 

pated i in two sessions at the September Chairman—R. C. Adams different from the heat-resisting metals 
meeting of the American Chemical Vice-Chairman— P. B. Pls oof Say, ten years ago. One example of = 

Society under this of A. Second Vice-Chairman—M. D. Baker ‘the newer type of materials is the cer- 

Berk. “A committee-sponsored session mets. T he committee for this sym- 
at the Water Conference of the Engi- ca Mr. ie Adams, Superintendent. of the ee posium would welcome offers of geal ; 
neer’s Society of W estern Pennsylv ania Chemical Laboratory, U.S. 
in October was Prov ided by the Con- Nav al E oxperiment Station, Annapolis, ture of be 
involved in two sessions of the mittee D- 19 on Industrial W ater, be- hI, 1955, availa 

annual meeting, jointly sponsoring one came Navy representative on the Joint 
session arranged by the Power Division, Committee in 1933 and has serv ed con- this ‘symposium 

taking full charge of the other. tinuously ever since. Krivobok, nternationa ic 

‘The latter w organized by Wall St., New York yp 

Grabowski ofthe Carin Comosion Exhibition in Norway mminet sth 

sions, ‘one of the officers presented a re- tries Dev velopment in coopera. of Metals at Elevated Temperatures,”’ 
port of committee progress and plans. ~ tion with other scientific and industrial scheduled for the 1955, ASTM M Commit- Z 

similar been research institutions is organizing tee Week Cincinnati the. of 
planned for 1954. international exhibition and conference January 31. 
Oslo from June 11 to 20 this year. of ‘offers of papers for this sy 

Within the scope of the motto ‘ ‘Against posium is also October 30, 1954, but 

Rust. and Rot” the exhibiton will be a | manuscripts 1 must be submitted by 

Coordinating the requests and plans review of methods and products for the December 31, 1954. The chairmen. of 

of the subcommittees, soliciting the ey protection of metals, concrete, and committee developing this sy 


proval of the six sponsor societies, and wood. posium is Evan A. Dav is, Adv. Engr., 
preparing for a fund-raising campaign The exhibition will comprise ageneral Mechanics Department, Westinghouse 


dev eloped into more of of a task than one display, in» which the various forms of Electric Corp., East Pittsburgh, 
volunteer (this work is in charge of the corrosion and the ty pes of wood and a - Both of the above sessions are in the a 
second vice-chairman) should be asked concrete decay will be shown, and “si planning stage and are the sole responsi- 

to perform. rm. Accordingly a Finance” where, if possible, the factor of coat that bility of the Joint Committee’s General 
Committee is being organized to assume 7 corrosion and rot represent in the na- Research Panel. In addition, the Gen- 
continuing responsibility for this portion tion: al ee onomy, is demonstrated. x A eral Research Panel i is is cooperating with 
of the committee’ 3 activities. Turbine Panel on the “Sym- 

posium on Effect of Cyclic Heating and — 

the committee’s program have The aims ‘Stressing on Metals at Elevated Tem- — 

been obtained. The Finance Com- to render a greater understanding of the which will be presented this 


June at the ASTM Annual | Meeting. 
tions for theirsolution, j= A. J. Herzig, President, 


mittee now is preparing for the fund- ‘problems and to promote positive sugges- 
‘raising ‘campaign, which it is expected 


can be started early in the coming year. During the first two days subjects of Michigan, 


EP. Partridge has accepted the chair- _—_ general interest will be covered and on 4410 Woodrow Wilson Ave. a , Detroit 3, = 
of the Finance Coramittee, and the last 3 2 to 3 days short clinics on Mich. chairman of the General Re- 
search Panel and f thse 
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q re will be assembled a single 


by Jones & ‘Steel Cor 
_ this new device has been successfully used 


all over the world durtug first year. 


hardness 

tester, DISA Electro Polisher, Micropol — 

Electro Polishers, Z-323 DPH low load 

hardness tester, Nobel Institute calibra- 

tion micrometer, and Reichert MeF 


re _ The Steel City dispiay will include other 
types of equi ment for teating the physical 
of metals. Brinell Hardness 

Testers will be represented by a 1: aboratory 

; 3 model and a portable instrument. A hy- 
draulic Ductility Testing Machine (cup 
test) will be in operation. ‘ One of the com- 


also be exhibited, with 
‘United States Testing Co. 


| Booths 63 nd 64 

Booth 69 The U.S Testing Co. instrument dis- 


la, 
This display will feature Ametron ana- Bi 
log to digital converters and pulse counting 
instruments. For display purposes there 
of equip- 


ness Tester and the Model “ 


the Flammabilit Tester, Pilling 
Tester, Squirrel Cage as Fader, "and Flat 


ment which will measure “Bel Press. ~ New Certified Fugitive Tint 


orce, pressure, 

temperature, length, rpm, ‘light intensity, 

electrical current. these 
are converted to digital form and may be structions for use, application, and scour- 
printed as such, totalized or punched into be available. 


teletype tape. Transducers will be on 


actually operate them. 

= of the Ametron pulse counter will 

also be shown. This instrument accepts 

and accumulates electrical impulses until a 
printing signal causes it print 


accumulation an and reset to 
Booth 51 


Technical Equipment Corp. 

Equipment Corp. The design of the 
multichannel unit embodies a great many 
features that wiil be interesting to a wide 
Delbert Wheeler 


 corder contained in the unit is of a new = & 


-ston Electrical Instruments 


will display line of elect rical, 
bi-metallic, and mercury-in-glass ther-— 


hydrometers; 
= potentiometers. 


design giving traces that are immediately 

_ visible requiring neither ink nor dev elop- — 
ing. A precision temperature centrol 
allows automatic operation up to 1000 C 
and i = self-indexing at 100 C intervals. 


Booths 5 and 6 


‘$4 


pos features include 


ground, 


Mechanical Cotton Fiber Blender are 
among the instruments being displayed 
for the first time by the Thwing-Albert — 
Instrument Co. These instruments hate 
at other technical meetings recent ge 
_ They will be demonstrated in actual 
tion. In addition they will show the 
Electro-Hydraulic Tensile Tester and the 
Inkometer. The Elmendorf Tearing 
ter will be exhibited in three sizes. Paper ie 
sizing equipment, such as the Currier, the 
Carson, and various types of transmission 
cups, “will be displayed. An interesting © TUKON Tester and the J Model ‘ 
item i is the Clark Zero Span Attachment. 
latest model Impact-Fatigue Tester 
will be in operation. 
 ecorders and pick-u 
shown as well as ealibr 
- apparatus. The range of the exhibit will 
cover instruments for making tensile, 
tearing, softness, and impact. tests on 


ine engines. 


_ American Chat Chain & Cable | Co., 


will 


plastics, textiles, paper, rubber, and 


‘many other materials. ened steel. 


Standard Color Code, just revised and 


S Code for Marking Physical Hazards and 


Ww orkers against potential dangers an 


from the Atomic Energy Commission, 


will feature the newly develo ed NBS" ¥ 
” Twist 
Tester. Other instruments display ed will 


‘a cards showing the complete line of — 
Fugitive Tints and listing the in- 


Booth 


mometers; pressure actuated dial ty pe 
and 


is not 
On display will be two models of the — 
Wheeler Testing Vibrator designed for 
sieves from 6 to 16 in. in diameter, suitable 
_ for either laboratory or field use in grading 
either coarse or fine material. Special — 
precision- 
uble-shielded ball bearings 
throughout; automatic variable speed 
drive pulley; ; and aluminum alloy castings’ 
I J _ to minimize weight. Vibrators may be 
by either electric motors or gaso- 


ne used, nationally accepted red for ds anger 
"fire. Yellow i is for -eaution and 


_ Wilson Mechanical Instrument Division, 
Inc. 


Wilson will show its Intest desien n MO stairways, directional signs—and house- 
‘Rock- 
well” Hardness Tester. The MO 
‘TUKON Microhardness Tester will apply 
Temperature re-— loads down to one gram using either the 
_ Knoop or the 136 degree Diamond Pyra- 
ating and checking mid Indenter. In addition to the normal 2: 
RH’ there will be on display 

used for testing materiai too thin 
to be tested on the normal RHT, and 7 the ‘st. rican Standards Assn. 
testing nitrided steel and thin case hard-— 


New ASA Code 
der for the man on the. 
_ job is is the purpose of the new American 


_ The American Standard Safety Color 


is the re revision of a war standard. ee 

“uses three new colors needed to warn 


Ge 


4 


Aa The recently born radiation perils will 
be announced by high-visibility purple. 
color was adopted into the 


which employs s the color in a broken-— 
-propeller-shaped symbol. ‘The | 
sugg gests that purple be used in rooms 
and areas, indoors and outdoors, where 
radioactive materials are stored 
handled. ‘Burial grounds for this ma- 
terial and contaminated equipment are— 
also marked by this color Purple 
lights may be used | indicate 
w hen radiation- -produci hines 


ing mac 


Two other colors ad led to the r revised 

code are: orange, to be used to. desig- 
nate dangerous parts of machines or 
enn equipment and to emphasize 
_ dangers from _ exposed or ‘unguarded 
parts of machines. Blue will warn em- 


lee not to attempt to operate ma- 


a a worker ‘is to 


warnings, they must ‘mean the same, 
_ whether he goes to w ork in a plant in 
Dal or repairs a machine 
Dallas,” stated Vv ice-Admiral George F 
+ managing director of the 

American Standards Assn. “This: 
intended to conflict with any 
safety measures in industry; on the con-— 
trary, it was designed by industry for 
4 approv al as an American Standard to 
these colors: uniform throughout 
The revised edition of the War Stand- 
ard is exp: anded in detail. nh includes 
technical definitions so that the colors 
recommended ean _be reproduced and 
lists physical samples to aid in putting 
recommendations: into effect. 

Still a part of the code are the long- 


—— 
| 


physical hazards a such striking 
against, falling, tripping y Black 
and W hite is for traffie—dead ends, 


keeping signs. Green i is for the location 
The he American Standard Safety Color 
Code for Marking Physical Hazards 
a the Identification of Certain Equip- | 
ment, Z53.1-1953, may be obtained from 


__Uddeholm Co. of America, Inc. 
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: 
Thirty Years the 


the ‘past thir ty 


a has occurred in the _ 
improv ement of fuels lubricants 
through the of small percentages 


various “‘té ailor-made” ’ chemical 


not obtain: able by pr ocesses TABLE 
of extractive refining because these new 
properties are not inherent i in the crude 


J pounds. These compounds impart to 
petroleum products new and useful 


This dev elopment in ‘fuels and lubri- 
- cants improvement has resulted i 

creation of a 
| which about a dozen major companies 
are engaged with combined gross sales 
* of the order of 300 to 400 million dollars 

dk Table I affords a closer look at the gas 


oline additive business. It will be noted — 


that tetraethyl lead surpasses in 
sales volume all other 


the United St: tes into the r manu-— 


facture of tetraethyl lead. 


In Table I are illustrated also seve eral | 
additives which carry a somewhat — 
lower ‘sales volume, although these 
ditives in combined dollar sales volume — 


do have a value of several million dol- — 
lars. The dosages required are rather 


| mall, but in view of the 50 billion gal- | 
— lons of gasoline sold annually, there is a 


large p potential market for these products. | 


ee The application of additives to No. 2 | 


Fuel Oil, used in home heating, is in its" 
‘infancy. This business was started 


diesel fuels is even recent. See 


~The lubricating oil additive business 


Amistant Director, acuum. aborato- Fluorescent dyes . 


ries, Socony-Vacuum Oil Co., 


Inc., 


- trict meetings, many sponsored jointly with local sections of other societies. — 
The subject was made especially pertinent by recent developments as the 

various producing companies have enhanced their products, both fuels and 
lubricants, v with h additives. _ The annual | report of the directors will list nt 
Various meetings at which Dr. Beard 


new chemic: al industry Antioxidants 


in the past two or three years and is — 
rapidly expanding. The commercial 


1 Lub bricants by e of Additives 


Fuel 


ent ° 


By L. 


Description, Applications of Additives a 

the benefit of those who be 


they are, and how some of our | 
ASTM _ Procedures are used in their 


ine a large number of roducts 
(Table made to ‘Additives Classified by Effects on 
some functionally new and useful prop- 
erty. Detergents account for some 
million dolls lars or about half of the total 


As a broad generalization, a 
could be divided into two 
a those which affect the physical proper- 
volume. of the products to which they are 
‘ESTIMATED ANNUAL. ONSUMPTION OF “ADDITIVE ES FOR 


Additive “Dosage Pounds 


Tetraethy] lead 


50 


3 ml per gal(max) 
ml per gal (max) 


5 lb per 1000 bbl 
1 lb per 1000 bbl 


0.75 
10-50 ppm stank: 
lpercent | 


..| A few tenths of 1% 
A few tenths of 1% dollars 

.| A few-parts per million 


es and represent in some 


Metal deactivators . 


* Figures for tetraethyl lead are a 
TABLI E POTENTIAL ANNUAL CONSUMPTION OF AD 
ES FOR NO. 2 FUEL AND DIESEL FUELS. 


Pounds __ Dollars 


Fuel oil (antiscreen clog- | | 

20-50 lb p per 1000 bbl 
“Afew tenths of 1% | 


Probably 50 per cent of potential 
b Development is too recent to attempt even an estimate. pm 


Kei 


210. 
05-2 


| iscosit y index inprovers 

point depressants.............. 
Defoamants 

-Ciliness imparters...... ete 


ae 


0.1- 


* Noe estimate av available. 
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Something Has Been Added 
an 
me | 
| Beard has presented this timely talk at some 15 ASTM nese: (a Nive 
ode 
ion, 
OMS 
— 
_| 4 = 
are d 
4 
cing 
esig- 
Or 4 
asize — 
rdeq 
pei Milion 
Dollars 
# 
ve Upper cylinder lubricant. .... 
N OF ADDITIVES FOR 
ig 
, 70 Ey rs | 


and (2) affect against the pistons and “cylinder walle. the n. Ith has been estimated that 

_ Properties. (The author is Tetraethyl lea lead i is the ‘most about one third of the effect is due toin- 
r 


sufficiently old- fashioned believe Cetane N umber Improvers for crease in compression and the balance 
that, even in these days of electrons, — Diesel F uels.—These promote prompt _is due to the insulating effect. These 
protons, neutrons, some will not take inflammation of injected fuel, thereby _ higher temperatures promote glowing 
exception to this approach.) providing smoother operation 1. ‘These of the deposits such that they may act 
compounds are somewhat opposite, sources of ‘ignition prior to passage 
Physical Classification -—Some— effect, to tetraethyl lead. Organic of the spark, _Pre-ignition 
_ agents for fuels and lubricants that per- =. nitrates, nitro ‘0 compounds, and peroxides are said to suppress glow _ Another 
their useful function by physical are typical. to ‘combat pre-ignition is to pro- 
means are as =. Antiovidants. —By tl the act of vide higher and higher octane number 
~These add breaking chain reactions, these prev ent gasoline, since the hydrocarbon com- 
condensation of certain readi ily oxidiz- position of such gasoline is less sus- 
hydrocarbons to. gummy sub- to ignition by glowi ing particles. 3 
ns lly sluble ‘ln po © stances’ which might deposit in the fuel A third way is to minimize cylinder and 
mu y 80 uble in ine or er, system and on valves. Amino phenols, piston deposits by use’ of a suitab le lubei- 
4 alkyl substituted phenols, and substi- eating oil of low deposit forming nature, 
PONS, and prevent ice tuted phenylenediamines are represen-_ such as Was described above. 
being yt, Attia Adin for — ne all 
gasoline for extra upper cylinder and They are materials which ‘te naps adi ith tl 
‘valvelubricstion, ferrous metals with a hydrophobic a ine with ‘the 
Viecosit “Index — Im film and prevent water-metal contact. vanadium —pentoxic present in oil 
The P Ammonium sulfonates and organic acid- ash It may be surprising to learn 
are jong-ch ain polymers phosphorus compounds are examples. much as 80 per cent of oil ash can be 
_ in lubricating oil which lessen the change 5. Metal ‘Deactivators. vanadium pentoxide. (This is a fascinat- 


; of viscosity with temperature; they ing ot tion bec this unusual 
nonionic ‘coordination complexes ‘with ‘Ing observation Decause 
provi ide adequate viscosity at ‘operating and scarce metal is probably in oil ash 


low “vis- metal impurities, especi ially copper, and 

fo make them noncataly tie os “concerns the fossil remains of porphyrin rins that 

y easy rang. omoting oxidation to gum. were present in 1 the organisms from 

5. Pour P oint Depressants. —These which petroleum was formed—just as 
‘disalicylidene-1 : 2-diaminopropane is 

our blood contains iron in the hemo- 


pe 
are high molecular weight polymers, 
globin and plants contain magnesium in 


-semiresinous; they low er the 1e freezing il on 
; point of oils by coating the wax crystals +4 as a few parts of copper in ten million 


with an adsorbed film which inhibits parts per million of gasoline can be their chlorophyll.) 


 Vanadi de whe olten 
the formation of an immobilizing matrix. temperatures: above 1275 F is a very 


Defoamants. Polymeric mate- . P re-ignition Preventer for Gaso- 
rials relatively insoluble in oils which line.—These minimize glow of cylinder attack m metals—such as the blades of gas 
destroy “some manner, not ‘yet deposits, incandescence of turbines. "Lime forms, with vanadium 
_ known) the per manence of “foams. might oft pentoxide, calcium vanadate which 
3f Silicone oils are representative. pose caren an additional effect they are said to ae a much higher melting point, and bance! 


corrosive materi: al and seriously 


ic re iscosity index improvers, in addition | bine with lead from tetraethyl lead to 

to their uses described above, are being corrosive. (A very interesting paper 
“usefully employed “compounding Clo _ subject by C. Evans, Jr., of. 
spanning several SAE Ho a gen for Elliott Co. received ASTM Sam 
grades ‘which are improved from t the which | Tour Award in 1951. Ran 

lowearbon residue. Bright stocks are not bricating additives classed by their 

used in rnificant amounts in such oils the burner screens. Alkali and alkali ay 
earth sulfonates and certain “nonash- chemical effects are as follows: 
because their relatively high | ‘carbon 1. Detergents —These keep engines 
residue. Viscosity index i improvers 8. D K P dean, reduce wear, neutralize acids 

then added to ) give viscosity tot the blend ‘ti ecolorizers for erosine.—These 


formed in the oil, end prevent oxidative 
as well as favorable viscosity- -tempera- destroy color forming bodies that condensation. They “peptize resinous 
ture characteristics. Of course from oxidation during storage. oxidation products, keeping them s sus-_ 


oils also contain detergents and anti- pended in the oil. Generally they are. 
oxidants. Skill is required in refining a tt complex barium or calcium sulfonates 
proper base oil and in selecting the right _ Returning to the topic of prevention or phenates containing more than the 

additiv d th pre- ignition: with the higher com-— 
ae es an proper proportions in pression ratios of today’s engines pres- stoichiometric amount of metal 
sures_and temperatures are higher. Antionidante—Corrosion 
tors. —They prevent formation of cor- 
Chemical Classification.— —Additive Deposits of lead compounds bound the 

compounds which function by together by carbonaceous material 


sequent attack on hard alloy bearings; 
effect on fuels are described below: cumulate on pistons and in combustion “they act as antioxi dants and form 


‘1. Antiknock Agents for Gasoline. chambers. These deposits tend to fir, 
These prevent sudden inflammation of raise the « compression ratio eve en higher 


portions of highly: compressed fuel-air and also exert a thermal insulating effect —,risisat'Elevated Temperatures,” Symposium on 


ES =" e 1 he Corrosion of Materials at Elevated Tempera- 
mixtures with subsequent impact of so that higher temperatures obtain ont 
molecules with all kinetic energy walls of the combustion chamber and _posium issued 8 separate 


‘ASTM BULLETIN 


:C. T. Evans, Jr., , ‘Oil Ash Corrosion of Ma- 
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 tivel y low temperature operation. 


down the “hills” _in the microscopic 


racteristics of motor fuels 
olor. . 


“Antirus 


Pour 


refinery processes has” given’ 
are organic gasoline with an octane number in the 
- compounds of sulfur and phosphorus or 


‘mixtures of such compounds. In tur- 
bines and other industrial oils, a Penn 
class of antioxidants is used—usu: ally 


UO 


from 
- substituted phenols and aromatic amines 
—to prevent formation of acids, sludges, a 

and emulsions under conditions of rela- 


3. Extreme Pressure Agents. -—These 


at times go far above 100,000 psi (as i in 
hypoid gears); they prevent metal- to- 


with 


Gum and oxidation stability of Sama 381, 525, 873 


974, 664, 94, 939, 670 


526, 808, 1091, 874, 1026, 810, 1216, | 855, Sill 


90's and aviation gasoline \ with ov rer 100. 
‘Cae the past thirty ye years this has per- 
mitted increases in compression ratios — 


in power, economy, acceleration. 

_ The gasoline bought today i is 50 per cent — ‘is bright and shiny. 
better than in 1925; two gallons now 
do the work that three did in 1925 and at 

increased cost—or'y the taxes are 

are used where gear tooth | pressures may — higher. All of this has been possible 


the start of the test the (1953 car 
front) fueled w with 1953 gasoline 
"pulls far ahead of the same model car 
using 1925 gasoline. The car in the 
‘is fueled with 4 


“rear is of the 


World ar II. airplanes 
would not take off with the aviation 
gasoline of tw enty years ago. 
. dollars worth of steel annually in pre- 
venting the rusting of product pipelines. 
and tankers. . They reduce cme 
tion of gasoline with rust particles which © 
‘get into carburetors and fuel lines. 
> igure 2 shows test specimens taken 
‘tome a pipeline when an antirust: addi- 
tive e was used and when it was 


4:1 to 8:1 with attendant increa: 


specimen where the additive was ; used 
The of other i is 


Nore.—The f following of Presi- 


Beard’s talk dealing with corrosion 
a 52 per cent increase in general 


problems was presented at Dallas because _ 
living expenses. meeting was held jointly with the 


‘metal contact and subsequent we welding. Figure shows an acceleration teat Worth-Dallas Section of the N ational 


They are organic compounds of sulfur, 


chlorine, and phosphorus, which react ders 


Association of of C 


_ with the gear teeth to form sulfide, chlo- y 


: “tide, and phosphide coatings. Some of 
7 these coatings have a leaf-like structure [ 
and in this respect function like graphite. ‘ 
_ Lead soaps may also be used, alone or in 
“Qiliness’”” Agents. ——These de- 
friction. Generally _ they 
fatty acids, phosphorus or chlorine 
compounds. T hese agents may act by ia 
forming unctuous metal soaps or eutec- 
tics that fill in the “valleys” or melt = 
of bearing surfaces. 
_ The published research on this sub- 
ject would fill volumes and industry is - 
spending millions of dollars trying to — 
get answers as to o the “whys” o of ‘some : 


of these phenomena. 


a It i is appropriate at this point to sale 


line and - classify some of the methods 
used in evaluating the useful propertie: 
of addition “agents. Many of these 
methods are ASTM methods. Table | 
IV illustrates some of the ASTM meth- 
ods used for ev valuating additives, 
Note that there are some thirty 
standard or tentative ASTM methods 
associated with the additive industry, 


Significance of Additives 


What is the economic significance of 


gary 


- “additives? | For one thing, 


lead combination with im 


snot. “The 


hat TABLE IV.—ASTM METI 
ing 
age 
— 
and 
mre, 
esid- = 
oil 
in be — 
inat-— 
— 
shas 
that 
at 
emo- 
——— 


oil has been 


(a) 15 months with additive. ithe 


Oil ‘Industry’ s Corrosion Problem 


might be ell, at this” point, to 


(6) 2 months without additive. 


ee ‘te ace, it must be stored in field tanks and 


then moved to the refineries by pipeline 


or tanker, U nderside roof corrosion 
tanks holding sour oil containing» 


hydrogen sulfide is a problem. Metal 
‘spraying with aluminum can pro- 


Also, use is made of ammonia 


roleule, one end of which may be an ternal corrosion is combated by wrap- 


amine, — an n acid: ester of phosphorus, _ ping the pipes with a coating of asphalt, 


discuss generally the subject of cor- 
a a rosion problems in the oil industry 
which is somewhat related to the topic 
rst, how costly is corrosion to the 
industry? John W. Newton, Vice 
President of the / API Division of Re- 


or a carboxy acid. The other end of ‘¥ bitumen, or pl: stic tape, cathodic protec-— 


the molecule is hydrocarbon. The tion by imposing a neg: ative urrent, or 


active end of the molecule unites: with by the use of s 


the metal and presents the hydro- magnesium. Internal corrosion can be 
phobie hy drocarbon end to the cor- lessened by dehydrating the products 
“rosive aqueous: is solution. In subst: ance, by passage through a bed of activated 

such compounds plate metal with a alumina, ater-soluble inhibitors, | 
water. resistant film and prevent harm- _as sodium chromate or nitrite, are also’ 

ful “corrosive contact. The films are used. Such protection through _ the 
continuously renewed by adsorption of use of aqueous solutions, however, 


pa) 
sacrificial anodes—such as 


as a qu: arter thee compounds from the oil. 
annually. An indepen- Acidizing to increase permeability 


means water in the pipeline, and ps 
dar ly for the case of product. lines, fre- 


dent estimate by Petroleum Proceasing presents probl lems. of course, quent scraping is entailed. More re- 


cently, quite fav orable results have been 


is that corrosion costs 9 cents per barrel for this 

of erude oil processed—which i is roughly Purpose Distillate wells and equip- 
equivalent to Mr. Newton’s estim: ate. ~ ment handling such distillates — 
Corrosion of production and transpor- Par ticularly severe problem. 
tation equipment will increase this is naturaily contains high that the protection travels right along 
re, thes Ww eight hydrocarbons and surface-ac the produe ttothe consumer. 

‘The author estimates that an over- _ mater ials that can be adsorbed on mets il In the case of tankers, there are the 


‘obtained. with oil-soluble organic ine 
hibitors s such as were mentioned earlier, 
me rude An addition: al advantage of these is 


“all: cost of 400 to 500 million dollars and afford a protective coating. Sue —- usual problems of marine corrosion, 


~ annually for corrosion in the oil industry a’ are missing from light dis- bottom fouling, ete., , associated with any 
= appear to be of the right order of ae ind the metal corrodes as if it — vessel. It is bey ond the scope of this 
magnitude. were dry-cleaned, whie h actu: ally is s the rev iew to discuss these. = The problems 
to the petroleum industry, and where arty to the oil in industry. q 
to the customer, the industry i is con- 
fronted corrosion problems. | It 
has most of the corrosion problems of ¥ 
every other and frequently 


all the problems of atmospheric cor- 
osion and frequently the atmosphere is 
by ‘saline mists. 
corrosion, of is  combated by the 
of suitable paints. = 


stems, rods come in conte 
‘saline waters, hydrogen sulfide, 
organic acids, and crude oil. In 
instances, “recourse is “had to suit~ 
alloys; _ formaldehyde is said 
lessen oil-well corrosion due to hydro- 
a a sulfide; organic acids can be com- 
bated by keeping the pH sufficiently 4 
high. More “recently, attention has With inhibitor. (b) Without inhibitor. 
directed to the use of certain oil- bps 3.—Gum from Gasoline. 
e.—Contrast i in photograph i is much more in the color 
_hibitors. these are polar. 


a 


wa 
4 
— 
— 
3 
we 
3 
4 
— 
— & 
A 
3 
8 
— 
4 c 
i 
; 4 
== 
q 
4 
f 


ated 
such 


also 


he 


ver 
ticu- 


“fre 


Te- 
been 


rlier, 
se is 
long 


the 


lany 
this” 


‘uliar 
sue he 


+ 


are particularly severe with 

ake handling light distillates which % 
eontain no natural protec tive f film 
A 

forming material. It has been esti- 
mated that the shell of a crude oil tanker 
lasts about three times as long as one 
hauling gasoline. recent 18-month 
test on several gasoline tankers has 
shown that a a high molecular weight 
organic acid type inhibitor in a propor- 
_ tion of 40 ppm, cut corrosion in half. ’ 


Another problem which has caused 


rosion. 
ener oil sediment holding drops of 
Corrosive water (from _ Butterworth- 
pressure spray rinse with sea- 
 water—or ballasting, or from water 
of production) in intim: ite and corro- 
contact with metal surfaces. It 
is believed this problem can be solved = 
by spraying the tanks wi h 
‘made alkaline. 


Refinery 


In “refinery sion, 
lem. ‘There’ is low-  cor- 
rosion as well as high- -temperature cor 
rosion, There are acid waters, salin 
waters, sulfuric acid, , hydrofluoric acid— 
to name only afew. | 
One of the first refiner must 
‘do is to separate the salts from the crude — 
oil. This is done by washing with water 
and -settling— —most frequently aided 


5 
Fig. 4. —Domestic Oil Burner Screens. 


+ 


matter and inv oly es more ‘than simply 
the attrition of equipment. Sine e much 


‘increasing "attention is pitting cor- costly shutdowns ns 
_ Apparently, this is -eaused by 3 F requent 


= tion and analysis; cor m 


must be talten promptly. 

= Just to emphasize the variety of 


q failure ascribed ‘to mercury, of an alu- 


minum heat. exchanger. Mercury y 
a forms an amalgam with aluminum 
whicl 1 floats away | the usually protective 
coating of aluminum oxide and then the __ 
x metal air oxidizes at an accelerated and _ 
unimpeded rate. ‘Since analys sis of 
the crude oil revealed no mercury, it 
can only be assumed that contamina- 


tion from some ‘instrument containing 


vent deterioration of 

storage and the formation of gummy 

im materials which deposit in the intake 

combat this. manifo ld, the carburetor, in t the 

_ The increasing sulfur content of crude butterfly y valve, and on the valve stems. ie z 

oil has added to the refiners’ problem Figure 3 the deposit left on the 

and costs throug h the n it for evar poration of 100 ml of gasoline a after 

greater use of alloy steels. "sree with and without gum inhibitor. i, 

orrosion refineries is a serious Perhaps one of the newest uses for 

“additiv es has been in home heating oil. | 

Many: home om owners probably _ have 
exper shutdown their oil 

burners at on the coldest 


7 a day « or at the most inconvenient time— _ 
, and even loss of life. 
‘ees 


to a clogged filter screen. Figure 4 
‘and methodic: inspection 


shows how effective these antiscreen 
is a must: in combating refinery. 


clogging iz additives in preventing 
rosion. As each new case is discov ered, ae ith the advent some > years ‘ago of 


Caustic soda us stills: 


On era 


of equipment opera 


it tes at high 
pressures temperatures, severe 


corrosion may give rise to rupture, 


co this trouble. 


it must be | subjected to careful exai amina- a hard alloy” bearings, corrosion and ulti- 


(b) Without inhibitor. 


—Crankshaft Bearings After 36-hr Test. 


chloride is extremely undesirable since 


it decomposes to give hy drochloric acid. 
Ammonia can be used to counteract 

this. Ammonia is also injected to 
3 offset the effects of hydrogen sulfide; 7 

lime and caustic soda are also employed. 


at t the where 


urs. 


Naphthenic acids present a problem. 4 
Severe corrosion from this cause may 


(a) 4 With (b) Without dete: ent. 
Fig. 6 —Lacquer on Caterpillar Diesel Pistons After 480 


_ 
| 
| 
in- 
he 
a 


(a) With extreme additive. 
destruction of these e bearings 
became quite problem. This was 
corrected the use ‘of i inhibitors. 
pre Figure 5 shows two crankshaft bearings ie 
bi after a severe 36-hr test under compar- 
able conditions in an engine. One oil Pals 
a bearing corrosion inhibitor, 
... the other did not. The difference is 
obvious. 
of both diesel and automobile engines il 
has increased over the years, lacquer 
deposits on pistons, sludge deposits in sh 
 jubricating sy stems, and filling of ring 
grooves with carbonaceous materials 
= have considerably shortened the period 
between overhauls. condition has 


| 


BK igure 7 
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‘Rig. 8. since Comparison of Mo 


in cold weather and inadequate pro- 
tection and high consumption under 
deivi ing conditions when motors 


Fig. 7. .—Hypoid Gears. 


properly “i be called “engine keeper 
cleaners’’ ; their action is only in part 
analogous to ‘conv entional | household 
detergents. Pistons from a diesel en- 
gine operated for 480 hr on oils with and — 


without detergents are shown in Fig. 6. 


_ When operated on conventional gear 


oils, hypoid and other types of heavily 
loaded gears caused a host of troubles. 
7 shows gears operated in 
with and without. extreme pressure 


additives. Scoring and incipient weld- 


ing were the results in the gear oper-— 
ated i in the oil without additive. in the industry “wonder w hen the 
Viscosity is the most important prop- 


“ety of a lubricant i in the hydrodynamic — 
‘region. . The perfect oil would be one 
that did not change its’ viscosity with — 


But lubricants do tend 


6 


Ne 


at iscosity Index improvers help to 
‘flatten ‘the viscosity-temperature curve 
as zero. “viscosity ‘index is. an oil ‘con 
7. taining no viscosity index improver 
The 100 and 140 lines contain nnoeet 4 
amounts respectiv ely. The decreased 
of these two lines are significant. 
ASTM has played an important rag 
providing test methods for evaluating 
many of these developments, ~The 
petroleum, automotive and 
-indust ries have contributed their share 
uct cost to consumers. ‘Because of 
all these additives, sometimes those 


fineries will become chemical plants— 
or, as one observer rather aptly put 
‘Sir, is there petroleum i in your 
‘products any more?” There 


core | 


‘ 


pee 


she 
— 

4 
im 

- 
1 
ik 
So use of detergents. They might more | 
f detergents. Th ht 


eration of cars and it might also have 


TABLE. 1L—REASONS ‘FOR ENGINE OVER- 


following three papers by Junge, int Tutwiler, Weisel were presented as a 


a Symposium on Passenger Car Engine Designs and Operating Conditions and How They Affect Lubricat- 
pre hesitate ing Oil Requirements, sponsored by Technical Committee B on Lubricating Oils, at a meeting of Com- 


‘The purpose of this Symposium is to provide information on “service requirements of engines | under 
Le bri various operating conditions with a view toward defining some of the criteria that should be applicable 
~ rrication to the new American Petroleum ‘Service Classifications for motor oils. | 


1 Eng ine mittee D-2 on Petroleum Products held during the 1953 Annual Meeting of the Society. 


i. 
ng jine ear Affect y Lu Compostion — 


The importance of engine wear as affect the kind and of wear 
ibe e four important factors” in engine distinct from deposits has only recently which ‘Taay occur. Many papers have 

w 


wear which must be considered. These receiv red the attention it appears to de- _—been | giv ren to } point out the effect. of ie 


(1) | engine design, (2) operating condi- = Kune, McArthur, and Moody? divide resulting from the burning of the gaso- =e 
tions, (3) fuels, and (4) into three types, friction wear, line, and to show that this trouble is 


this discussion on engine wear these four = abrasive wear, and corrosive wear. much less when the jacket temperatures — 


factors must constantly be kept in: believe that “most engines are are high enough to prevent or decrease 

by friction and mild abrasion” the formation of these products of con- 
Types of W W we i= than by “ corrosive wear.” They densation. As early as 1924 Clayden* 
1 At time wear or poor | op- distinguiah between these three types showed that water is condensed in the 
eration of the > parts in the valve system of wear by the appearance of the metal combustion chambers during engine 
and high oil consumption, which the surfaces at a magnification of 440 diam. warm-up ‘and that this water gets pai 


. car owners believe to be the result of high ‘They state: $= the pistons and gets down into the “a 
ear of rings and cylinder walls, appear “It was found that a friction worn crankcase 
to be the two main reasons. why engines” surface is relative ely smooth, an abra ded ‘igure 1 is from a paper’ by J 
are overhauled. Perriguey,! and Kune, surface is heavily ridged, and alowtem-  Geniesse and H. R. Jackson, and shows 
2 McArthur, and Moody? believe that perature corroded surface is completely how ring wear varies with cylinder wall 
wear, with or without the added effect. rered with pock marks and craters.” temperature and how it is possible 
of deposits, is the reason why 85 per However, Ryan and DeLong? have decreare this wear by using ‘ “high addi- 
cent of the engines are overhauled and different definition for ¢ corrosive wear. ive even when the is oper- 
that only 15 per cent are ov verhauled state: 
_ Table I is reproduced from papers by wear of piston rings and cylinder walls — 4 ~ Actual road tests reported by Palmer® | 
these authors. which is initiated by chemical attack. indicate that the use of “additive oils” 
the length of time before the need Corrosion would be of little consequence greatly decreases ring wear. Figu; re 2 
for ove rerhaul could be creased, it in the absence of rubbing, as ‘indicated from the paper by Palmer. 
might have a great effect on cost of op- by the fact that there is practically 


loss of cylinder metal in the area abov e _ SAE Journal, Vol. 15, No. 1, pp. 47-50 (1924). = 2 


Wis CoG ad H. R. Jacks ‘Role of 
an important effect on resale value ring travel. Considerable time of op- Corrosion Wear,” 
cars, at high temperature may be Palmer, “Effect of Heavy Duty Oils 


Engine Wear in Typical Passenger Car Service,”’ 


ted at the SAE S Meeti 
by corrosion are finally carried out of 1 S952, 


Ward e wear thus differs from that 
Gand of some investigators who place in the 


ear and failure. — of abrasive wear all metal 


gardless of whether the metal attack — 
initiated by corrosion or by foreign 
| 
INVITED, either for publication or for the 
tention of ‘the author. Address all h H. 


Operating g conditions, under which 
tions to ASTM 1916 Race 4 
Philadelphia 3 Pa, “are included such factors as in 1953 wes Technical 


: Laboratori s Division, neral Motors 

iW. G. Oils—Life Ex- Hance, car ‘speeds, and loads, ete.,greatly wer Dir Ger _ Me 

m etroleum Inst., Section ar yan an eLong, “The 
Ill., Nov. 10- 1952, Mechanism of Corrosive Wear in Passenger- ‘including car finishes, plating, and 


‘NOTE—DISCUSSION OF THIS PAPER IS 


2d. F. Kune, Jr. McArthur, and L.E. Mid-Year Meeting of the Am. Petro- lubrication. He is the author 
Moody, “How Wear,” SAE Summer Inst., Division of Refining, New York, 


: ASTM BU 
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Ww ear, OW oil was giving 1412 miles per 
conditic on where it uses oil at a high rate, the 5W-20 oil was giving 105 


Eads ‘in out and needs to be overhaulec 18 the same story t iat was to 


“In Fig. 3 the effect of lubricating Howev er, this measure of miles per by C. M. Larson’ in his paper, “Engine 
ss ' “a engine life by: measuring the engine quart as affected by wear of the = Deposits and Wear. SE Figure 6 is from 
wear oll consumption in miles vines, Larson’s paper. The two curves 
per quart rather than by showing the _ measure of engine wear, an thus comes _represent tests on different fleets, and 
change in dimensions of the piston rings within the scope of this paper on engine | a so they are not comparable in actual 
cylinder walls is shown. This wear, bi but is also a Measure of the miles per quart, but they are compa-— 
Measure 0 of Ber quart m may not he ability o of an oil to prevent wear, & prop- rable in respect to the sh: apes of the 
erty of the oil that affects oil consump- curves. . W ith straight mineral oil, Ww hich | 
_ just as much as the oil properties does not have sufficient ability to pre- 
viscosity, volatility, or viscosity ‘index vent wear of cylinders and rings 
Bt or? Journal of March, 1941, , there is a C. M. “Engine Deposits and Wear, 
wen paper by Mulit and Kavanagh* on paper presented at 18th Mid-Year Meeting of 


the American Petroleum Institute’s Division of 


and Kavanagh show a typical curve of 
= consumption as affec ted by wear im... 
RPM, Light Load i the engine. Figure 4 is reproduced from 
enya pare ominercial Type ais y this paper. It will be noted that with 8 
dyad 9 ote straight mineral oil, which was the oil 
active generally used in passenger cars in 
‘ 1940 when Mulit and Kavanaugh 


w 


op Ring Weor Rate, mg per hr 
4 


veloped this curve, the miles per quart 


T 


60 80 100 120 140 160 180 200 220 240 


Upper Cylinder Wall Temperature, deg increase while the rings are being worn 
per but as the cylinder walls and piston = 2 
Fig. 1.—Regular versus High Additive rings wear, the miles per quart rapidly 


Cylinder Wall Tem: "decrease, so that at 25,000 or 30,000 
fut ev er, at the time passenger cars, 4. Oil Mileage Between Engine 


——Top Cars 


Base Oil  Mil-0-2104 Experimental gine wear. Consequently, the shape of 


Additive the curve of miles per quart versus total 
miles of service of the does not 40 
at a rapid rate, as shown in this 


oil Additive Oil 


“Base Oi Mil-0-2104 “Experiment! curve for mineral oil, the miles per 


quart at the end of 25,000 miles of en- 
gine service may be as great or greater 


than it was at 5000 miles; 
iG 


Figure 5 illustrates this property of 


“cars, of the same make and model, ‘Total Miles 


on test at our General Motors. Fig. Controlled Break-in and ‘High q 
roving Ground, using three heavy and Low Road Service. 
Fig. —Average Piston Ring Wear oils, two 20W oils, and a 
_ Affected by Oil il Type. oil. All of these three oils had approxi- 
Engine 1950. 


mately the same viscosity at 210 F and 


all gave oil consumption values of 
2000 miles per quart or over during the 


; 

Dut, 

eovy Duty 
Motor Oil "B” As soon as the cars were put | on reg 


regular high-speed durability it 
was found that all three oils gave miles 
| quart of between 1000 and 1500. 
20 30 40 50. hey remained Within this range during 
jor Engine Miles, the entire test, and when the test was 
Engine Life as Shown of L. L, Mulit F. W. Kavanagh, “Lubricat- 
ing Oils for Internal Combustion Engines,” SAE 


ing Olle (Transactions), Vol. 48, No. 3, March, 


ig. 
1941, pp. 98-106 et. q 


Rp 


Kavanagh Figure 3 is from the pa 4 
— 
4 
‘a 
4 
— 
— 
» 
pervice-; 
| 
7 


miles per quart rapidly decrease as the 


engines wear, so that at 50,000 ie 


‘the engines with straight ‘mineral 
= worn out and in need of overhaul. 

: © How ever, with the high additive heavy 
4 the rate of wear of the cylinders 
d 7 and rings is so low that at 50,000 miles 
? the engines are still giving about asmany 
miles per quart as they ever did, and — 


the time when the need to be 


\e 


drive them at high speeds so that ree 


time. However, 
speed, intermittent operation, stop-and- 
go service is also a very severe type o 


‘service 
tests | are limited to high ed, 
field of corrosiv 


October, 1951, 


or War. “4 Tables 
are from this. publication. It is prob- 


able that the data shown for 1950 re of 
products of combustion of the fuel. 


also. ty pical of operations today. — 


believe most people will be surprised to 

~ note that, in the data shown, one third 

of the: cars traveled less than 5 5000 miles 

hs per year, and that almost half of the he. 
ears (47.7 per cent) traveled less “ora 


per 583 miles” per 
month). 


EA 


> 


1 and over 
miles per car..| 
»rage miles per car. 


Ifred I ‘olitz Research, Ine. 


TAB BLE III, —LE NGT H OF AU TOMOBILI 


than 3 mile 


24 Or MOTE. .... 
Not known 
>. All trips 


of service on ring wear. 2 


“Automobile T in 
Washington, | 


Brookings Inst., 


_tmileages may be accumulated in a short © 
it appears that slow 


f “ are operating under conditions where 


and that the percentage 0 of cars 
subject to this severe type of service is 
| larger than most people believe. 


the Defense T rans- 


L oO P A 
ength ne Way Trip Percentage of All Trips rings 30, 45, 000 miles 


their resistance to corrosion 


under what operating conditions the oils . 4 
degrees of rust resistance 
ay be most desirable. 
7 In the January, 1952 , issue of Lu- Be) 
‘Goi; 


soo 1500 2000 — 


Average | Miles per Month 


Fig. 7.—Bffect of Type Service on a Tey oil is 
= sddoquate for internal 


‘their paper. Fr 
Table II and Fig. 7 it would appear 


that about half of the passenger cars transit or in storage 


to a lesser extent in used engines —* y 
long- time storage under humid condi- 
= tions. Such 1 rusting is is caused by drop- . 
lets of water penetrating the oil, layer 
and attacking the ferrous parts. . _Spe- 
cial additive type preservative oils are” 
7 used under severe rusting conditions. 
However, the heavy duty type oils in 


lon wall can n markedly enhance the rust pro: 
greatly decreased by either of the tw 


4 
use. tection afforded by a straight mineral 


rusting and corrosion : and (2) engine 


designs which maintain high enough 
jacket temperatures to pl prevent. conden- - 
which we operate a Chev rrolet Power- 
slide engine for 21 hr in 3- -hr periods, 


corrosive wear may y be. serious “unless 
car owners use oils: that are very 
Fast te istant. 


portance of C orrosion-Resistant ( Oils: 


_ sation of water and acids from the 


Consequently, many people 
“that if the automobile engineers w vould 
pay a little more attention to 
ices to keep cylinder walls warm, there _ 
are 
resistant rusting and corrosion. 
Howev ever, they fail recognize 
even though the engines 1 may 
equipped with thermostatsand crankcase 
an ventilators, if the engines are operated 
for only short periods per day, there 
may not be sufficient time for the en 
gines to reach the higher temperatures 
decrease the formation of 
water and other condensation products 
a or to eliminate these materials from the — 


per during which the 
engine is shut down. To i increase the 
“severity of the test, the ventilation. 
entirely blocked off and “the 
peratures are maintained very low 
levels. test schedule is shown i 
Figure 8 hows the piston p bind from 
of these 21-hr tests. The Heavy 

‘Duty MIL-0-2104 oil used in the test 

with the p piston pin shown at the 


~ would not be any need for oils that 


e top 
permitted considerable rusting. How- 
ever, in the test with the pin shown at a 
the bottom a supplement 2 2 oil w ‘as used. 
Rusting was entirely prev ented. 
is igure 
_ stems from three tests on the same v ery 
een overhauls, but many passenger severe schedule. The two intake valve 
car engines, even n though equipped with x stems at the top are from two tests using | 
é filters, air cleaners, , thermostats, » and __ two different heavy duty oils, while the 
crankcase Vv entilators require alv e stem at the bottom i is from a test 
aie using supplement 2 oil. The heavy _ 
oils at the top permitted bad rust- 
rusting. = 
Figure 10 pistons the 
 draulic valve lifters fronr two tests, 


crankease oil after ‘they are formed, 


~ 


=> 


Trucks in ov er-the-road service fre- 


quently operate 100,000 ‘miles or or ‘more 


In other words, it appears that regard- 

less of it the automobile manufac-_ 
{ 

a turer may be able to do in respect to 
| control of. jacket temperatures, oils. 


that are known to have rust- protective 
should be used. one at the left u using heavy, duty oil 
and the one at the right using supple- 
Mh of Tsing for Corrosion oil. The superior rust-resistance 


Ww e still have the problems of deter- ) 


mining how resistant to corrosion the oils 
Lie ‘should be, how to test the oils to deter- 
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= which heavy duty oils are superior in 


es rust resistance, and the only real answer 


to this problem of rust resistance under — 
‘most severe stop-and-go operating 

conditions ‘appears to be supplement 
2oil. However, this test schedule which 
Wwe use is very severe, and field experience 

show that supplement 1 oils are 

sufficiently resistant t to corrosion to be 
satisfactory from a commercial ‘stand- 

point in all cases except those under 

the most severe operating conditions, 
which could ty handled a as special 


cases. For operations where the jacket 
temperatures are high most of the time, 
oils of the MIL-0-2104 lev el may pos- 
3 sibly b be { found by experience to to be suf- 
ficient. Also, in the development 
z _ now being done on this subject by the 
j 


oil industry, they, may be able to im- 
= prove the rust resistance of conventional a 
MIL-0-2104 oils by the use of improved 
additives or by a combination of the — 

anionic detergents with 
ionic detergents so ‘that the more 

pensive supplement 1 or supplement 

“oils may not be required. 
At first, when we developed this on 
rosion n test and examined a number of 
heavy duty oils and found some of 
them to be much inferior in rust 
ance to others, we thought = | 


Bed had da test which could be used 1 by the 


and automoti industry to ev raluate 


the rust-resistant properties of oils. 
ties of the gasoline used in n the’ 
may greatly affect the results, and a 
heavy duty oil, when tested in 
with one gasoline, may ap- 
pear to be! much better than the > same — 
duty. oil tested with another ga: gaso- 
oY in the same or another laboratory. 
However, it still appears that the test 
ce reliable when the same gasoline is 


Later work indicated th that. the proper- 


used in comparing both oils, although _ 


When some gasolines are used the test 
is less severe and a longer ‘operating — 


_time is required to show the differences 


of H igh” Film Strength or 
Eztreme Pressure 
to the wear associated with stop-and-go if 


service, we also have the problem of — 


wear under conditions where t the effect 


of high film strength or extreme pressure 
4 crankcaseoils may possibly beimportant. — 
ie In the January, 1952, issue of Lu ee 
brication this subject is discussed, as 


. Another facet of lu- 
: brieation i inv olving the oil layer at metal ‘ 
surface of moving parts concerns load 
carrying capacity which a as measured = 


eer 
ni} 


2 


4 


5 


ES. 


9.— Hatake e Valve Stems from These Tests. 
wed 


4 


Fie. 


Fig. 10. | from the Hydraulic Valve Lifters. from Two Tests. 


| 
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| 
‘mineral oil normally provides fluid 


a ing this property 
However, it is recently that this 


attention. In it is usually diffi- 
cult to illustrate the need of these prop- 
erties in most engines which were de- 
signed before World War II, but with the oa 
newer higher compression n engines de- 
signed more recently, these properties 
may be very important. One of the 
ests which i is regularly made by ‘auto- 


in an engine is is the 
any detail should be made in an engine 
| until it has been established that the — 
will not be objectionable from 
the standpoint o of durability as ‘shown 
ag Figure 11 the piston rings from 


4 idely marketed at filling | 
convenience, we will call this oil 

— A. Note that the tool marks are still 
on both the top and second com- 
pression rings at the end of the 100-hr 

using oil A in either the or Say 


the new SAE 3W oils which were 
=; — troduced last winter, a 100-hr full load, 
= full speed test was made on one of of ‘the 
commercial SAE 5W oils, which we will 
a eall oil B. Figure 12 shows the bad 
wear and scuffing obtained in this 
test with this particular SAE 5W oil. 
However, when a 100-hr full load, full 
test. was run on another SAE 
20-20W oil, which we will call oil C, 
and equally | bad wear was obtained, it 
apparent that the trouble was not. 
a due to viscosity, but was due to lack of 5 
extreme pressure properties in both the oe 


n. However, when 
as rapid ‘break- -in, using high and ‘temperatures rise at conditions 
power output, a a critical loading may be of incipient metal-to-metal contact SAE 5W oil B in 
attained to such an extent that fluid and metal sulfide or phosphate film may be The rings from tl is test on roe on : 
boundary lubrication are inadequate, rmed, and thereby provide an are shown in Fig. tt, 
permitting incipient metal to metal con-— reased factor of protection. oil A, is also istribu 
leading to ring cylinder wall ‘. . Likewise, the film forming activ - housebrand oi 
scuffing. y these conditions the ‘ity, of sulfur or phosphorus-sulfur com. Other en engine parts, in _additio 
r sulfur- -phosphorus ~ pounds may be disturbed by detergent — 
m agents au are beneficial, additiv Hence, this property also 
“and the types of these compounds pre ‘tt Kj re 14 shows the rocker arm shaft 
discussed connection with: i the 100-hr test on the 20W oil C. 
oxidations stability and bearing corrosion anti-oxidart, also. 15 shows the rocker arm mating 
protection also contribute a secondary poisoning ‘and film forming with the end bearing shown in Fig. 14. 
ig ae of i increasing ‘film _ strength. in order to make the oils both oxidation Attention is called to the lump in the 
These additives do not form a resistant corrosive to alloy of the rocker arm bearing. 


na ‘This lump ‘ist the ‘result of the metal 
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vearing away on the rubbing rength oils do m 
the bearing, thus permitting extreme pressure erties to correct this that 
tal mi oil be important i in crankcase oils, and that importance of these properties: 
en SAE 5W which h have the recognized. 
proper additives, may be very much Conel 
al A in either the 10W or pore superior wear resistance t 
Other engine parts s which may show oils, ev en n SAE 10W or SAE | 20W, if conclusion, it appears that the fac- 7 
es excessive W year with oils lacking ine these other oils do not have the proper tors involved in corrosive wear are well 
extreme pressure sure properties” are additiv es. known and that the theories dev eloped 
and valve 16 Fortunately, most of the commercial result of laboratory tests have been 
heavy duty oils made by using the verified serv ice e tests individual 
types of additives mentioned in Lubri- tt cars s and in fleets in actual service on the og 
cation, which impart extreme pressure road. The operating conditions in 
properties to the | oils, but in some oils ae which corrosive wear may be serious ; 
additives may not be of the type to. are ty ‘pical of stop- ~and- -gO and inter- 
aluating wear on tappets. The wear We produce extreme pressure properties, mittent nt service. Until recently, ‘it has 
was only 0.0004 in. This is very satis- i in other oils the various additives generally believed that crankcase 
a 2 factory. Tappet No. 3 was run on the may not be properly balanced to pro- Pe do not require high film strength or 
same 2000 rpm test, but oil C in the duce the desired results. This subject « extreme pressure properties, but recent 
SAE 10 grade was used. After. only well understood by the additive m: an- ‘ork has shown that especis lly in high | 
100 hr, the test was discontinued because _ _ ufacturers, so it should not be much of ee or high load service these proper-_ 


the bad wear which was 4} timesas a problem whose ies may be very important. Sufficient 


Sow!” in bottom ‘this 
oe tappet is the result of a loss of crowning : 
of 0.0035 in. with ‘probably a much 
company B, making the SAE 5W oil, 
learned of these bad wear results, they 
i the additive in the oil and they 
‘in production « on a revised a 
- SAE 5W oil which our tests show to be 
satisfactory in respect to wear of 
vaive tappets and other engine parts. 
results of a 100-hr test on thisSAE 
oil B with _ the revised additive are’ 
Fig. 17. ‘This test was the 


rpm, no load test. 


a 
4 


improved performance this 
SAE 5W oil B was checked by 
7700-mile test run in a 1953 engine Fig. 14. Bearing. 

the same make as the one used when the 

bad wear shown in Fig. 16 was obtained. 

This road test was made in the south-- 
of country in the @ 
month of May, 1953. The low wear a Lie 
results, predicted from the engine tests. 
at the laboratory, were confirmed 


by this road test. ac 
ih addition to this tappet test show no 
in Fig. 17, and the 7700-mile road test, 
tests were made in other en- 
_gines. Figure 18 shows the tool marks 
a By remaining on the rings after a 100- hr ¥ 
ee full load, full speed te test in the same type | 


of engine as used in the | tests 
shown in Figs. 11 to 
which showed the bad wear iD 
the SAE 10W and 20W grades, learned 
the bad wear caused by their 
uy they: also changed tl the additive in their 
a % oils. Our tests on oil C show that they 
h have now overcome this trouble. 


‘tests show that un: der certain 

severe operating | conditions, eopectally Fig. 15 Rocker with End Bearing Shown in Fig. 


‘i? 
ag 
’ 
i 


me 


work has been done on the 
problem of high film strength oils to 
permit development theories, but 
since it is only recently that the i impor- 
tance of high film strength. has been 
2 ally recognized, there should be bag 
& more work on this subject in individual _ 
cars and i in fleets in actual Service O1 on the — 

_ road. Until this experience in actual — 
service has been obtained, we will be 
unable to | correlate the various labora- 

_ tory tests and engine tests for high film ate 
strength: with the needs of the engines 

various designs and with the various “pale 

operating conditions, and the oil com- 

panies will not know just how high in 
film strength the oils should be for use 


__...Commercial premium 
2.5 


running and 3 hr shut 
during 16 hr 
ite of a 24-hr period; en- 
gine is shut down during» 

the third of 


each 24hr 


pins are used in patty test. a 
are compared by photographing the rocker arm 
- shafts, intake valve stems, valve lifters, and piston 
pins from each test. The intake valve stems 
are soaked overnight in varnish remover to re- amon: 
move any varnish on the stems so that the photo- | ah 
_ graph will illustrate the amount of rusting and & 
corrosion. The hydraulic valve lifters are dis- 
assembled after the test so that the photographe 
wa? ‘show the appearance of the hydraulic valve lifter 
pistons as well as the outside of the complete » ks 
unit. If the original unit is “‘phosphate coated,” 
photograph of the “phosphate coated” 
a may be eliminated, as it would not be indicative 
the amount of rusting and corrosion. 
Since the nature of the gasoline used in ‘making 
the test affects the results, the same gasoline E 
should be used in tests comparing two ifferent 
oils. In addition, if the test is not ices 


gevere, with the particular, gasoline used, it may 
—After | 160 hr Test on SW Oil B with Revised Additive. 


= experience obtained w ith chilled-— 
face cast iron tappets. 
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lated three tappets among you. Tappet T 1e variable in the test of the We are nat quite certain what all 
No. 1 shows severe chemical corrosive was the type of lubricant. Tappet No. “this means, but it most certainly indi- 
attack of the commonly called 1 operated an engine using an oil cates that certain additives used for 
No. 2 shows scuffing with extreme pressure additive, which increased extreme pressure ‘resistance 
and fatigue. Tappet No. 3 looks very _ has been successful on steel tappets in and oxidation inhibition will attack 
good. | the Cadillac test. The condition of tappets of certain materials. _ We in 
three are examples les of tappets ‘this tappet represents 40 hr of operation. tend to continue our work on materials 


‘The second tappet came from an en- a oils as one of the major variables, 


of one of the commercial oils. Thi and hope to develop : a ‘material that will 
‘Th test f oils. is : 
ria us. T e consists of running a also represents 40 hr of operation. _ “not be sensitive to v variables in oils. 
DeSoto engine at 1200, Tpm fe for 2 hr,  Tappet No. 3 shows the Meanwhile, we that you will add 


_ stopping for 1 hr. ae he engine is -_ after 80 hr of operating with the base oil chemical ‘corrosion to the list of prob- 


Chrysler gine using an experimental modification 


except that the have used in Tappet No. 1, but without any 


in 
bearings ‘sees his product n e author describes the 


that. ‘the bearing improperly many of service, out- per bearing failures, since by far 
or improperly used. lines methods of recognizing « different greatest enemy of sleeve bearings is 
A bearing when running under ideal — types of bearing failures as well as ie dirt and foreign particles. This paper 
Pm: conditions of full hydrodynamic lubrica- — corrective measures which can be em-— will not deal with such failures, but will — 

~ tion with no metal-to-metal contact a: ployed to eliminate or reduce sleeve on. center around typical failures from . 


should not be expected to experience bearing troubles. causes and methods used to: over- 


wear in the usual sense. True, under |. ro. ‘come such failures. No attempt will be 
conditions starting from rest made to discuss lubricants or lubrica-— 


stopping after running, these conditions There are at least two causes for bear- fr theory, since they are far removed 
om are not fulfilled. There are other con- = j ing wear not covered by the above and — from the author’s experience and are — 
Gy ditions which prevail to cause bearing _— not brought about by filterable material — best left to the experts it in those fields. as 

‘wear, but in most instances when wear in the oil stream One of these is cor- ¥ can classified 


be dealt with reactive substances in the ne al stream. (3) corrosion; (4) erosion. 
in detail second, erosion, is more of a physi- In all of these failures, wear of the 


NOTE.—DISCUSSICN OF PAPER Is 
INVITED, either the — bearing metal particle by particle. large amounts, and | in 


tion of the author. Address all communications “a 
ASTM Headquarters, 1916 Race St., Sometimes erosion may be considered 
simple as the washing away of soil 


by a fire hose. In other cases it is much a 
Curve more complex and may be tied up with "Fatigue are the 
pressures fluctuating rapidly from common type | of failure in sleeve bear-— 
tremely high positive values to those a ap- ings, at least in automotive service. 
proscting a fair vacuum. failures begin as fine radial cracks’ 
4 cracks spread circumferentially ‘until 


meet with other radial cracks, 


ing lining to the bond line. Later su such 


y 
~ 


Be 


189 200 220 240 260 280 300 320 psc oo for nine years, ete 


= studied the behavior of many b bearings, sub- 
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fora bearing, which indicates how 
life may be lowered by an increase in 
unit loading. Figure 2 
rapidly fatigue life can fall off with 
operating temperature. 
it now becomes clear why fatigue 
- may be self-accelerating, since the debris 
from the initial damage when deposited 
undamaged adjacent areas “creates 
a x 1 local spots s of high load intensity as + 
as high surface temperature from Joss of 
4 In many cases, fatigue begin 
because of some mechanical misalign- 
ment, improper r assembly, or dirt or chips 
in the oil stream or behind the bearing - 
back, thus preventing proper ting 
‘atigue, Hour-Glass | Journals. of the back in the case bore. "Improper 
clearances caused by hour-glass 
nals (Fig. 3) or edge loading (Fig. 4 
aw from a tapered shaft are frequent pei 3 
Py of premature fatigue f failures. It should 
; be remembered that such failures occur 
primarily because of load concentration. 
secondarily because of high operat- 


Wiping is is a type of wear 


which occurs in a bearing when the oil 

is” interrupted or becomes so thin 
that metal-to-metal contact can take 

ag place. If If this condition is temporary, 


little damage ge may result. If it is fre- 
quent or sustained, considerable 
‘gressive damage will occur, leading even- 
tually to complete destruction of the 
Ar; g and sometimes the journa 
a] actual welding the 
bearing surface and journal, can take 
place only if the frictional heat generated 
is sufficiently great and if the torqueis 
_ less than the strength of such a welded 
interface, assuming that the bearing is 
prevented from turning in its case. 
‘Seizure in the low- ~strength - - low-melting 
a babbitt bearings i is therefore much less 
r on likely than in copper-lead bearings. 
Sometimes the steel back of babbitted 
bearings will weld to the journal at 
late stage | of failure when the bebbitt 
is completely wiped or melted out. 
Figure 5 illustrates a wiped beating 
surface that was caused by insufficient 
initial clearance so that it was impossible 
a to establish a proper oil film between the 
‘journal and the bearing surface. In 


trapped in il filter and» sludge t 
‘material. pockets in the erankease. But, as erating is required. Sim- 
“Eventually these loose pieces become e fine particles from initial fatiguing the wall 
= ‘heehee down to such a small size that —_ are deposited on other areas of the run- 
been _ they can enter the clearance zone be- — ning surface, clearances are lowered and 
ctivi- tween the shaft and the original bearing unit loading and temperature locally 
pro- surface. Much of such fine material increased, thus causing premature fa- press fit of the can be 
is transported by the oil stream, some _ tigue in these “new areas. Fatigue t thus to enlarge the diameter of the bore 
to be redeposited on the same tang can become a self-accelerating process. 7 give greater clearances than those a 
short distance away andsomeonother Figure 1 shows tained by theoretical calculations. 
beari ings in the same engine, some tobe general sh. ape of the load- curv because of “the 
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by the press fit may be present after i 
bearing installation. In some instances 
may be compensated for by the 
design of the bearing, while in others a a 
redesign of the housing is required. 
The lack of proper clearance can also 
be produced _ by misalignment or cap 
shift in assemblies that are otherwise 
dimensionally satisfactory. In connect-_ 


creased: inertia load acting in ‘tension 
“eccentricity,” or a slight gradual thin- 4 
™ = ning of the bearing wall in the vicinity a oy, a 
the parting line, may remedy this trouble 
Journal finish that is too rough the 
particular type of bearing alloy is 
a other cause of the wiping sort of defect. 
S Figure 6 shows damage to copper lead q = 
— caused by a a rough grind finish on the - § 


lapping or - chemical surface preparation 


that indicates operating success or fail- 


Wi iping of the bearing material some- 
times provides enough clearance so that 


3 
Fig. Ze — —Microsection Th hrough Corroded Le: Lead d Base Babbitt x 


evel, so that, while the w iping action 
‘progresses no further, the lining fails 


a Corrosion of surfaces” occurs 
of the presence of reactive 
chemical substances in the oil 
rate of this corrosive attack 
be expected to increase as operating 
temperatures rise above normal for — AL 
temperature. (2) Increasing oxidation. 
of the lubricants increases the concen-— 


tration of the corrosive agents. 


However, operation at subnormal tem- 


agents by the interaction of the 

of fuel decomposition and crankcase 


ch evidence to indicate 


—" 
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Le 

— 
— 

— g. 8.—Microsection Through Corroded Copper Lead 100). 


that corrosion of bearings is not a s 
top ple chemical reaction that can be easily _ 
7 simulated by a 1 laboratory beaker test. 
Perhaps the actual surface tempera- 
ris ture of the bearings and the oil, the 


high Pressures the 


the pi Meath removal of protec- 
mea. tive films, and the concentration changes 
brought about by the velocity of the oil 
stream all pl: réles in vitiat-— 


Cossonton of tin- 
In lead-base bebbitts 


tomy as a grayish 
‘The appearance of a section through 


eh a surface at 500 diameters i is seen 

When corrosion occurs in bare copper- 

fend bearings, the lead phase between 


Fig 9,—Microsection Through Corroded Leaded Tin Bronze the copper crystallites is 


ee determine the exact s sequence of ev ents, 


zp Figure 8 illustrates corr rosive attack in 
‘ae combat corrosive deleading, : a pro- 

 _tective corrosion~ -resistant precision elec- 
ov verlay” 0.001 in. thick is 


hag The metal | in this ov Ly 


imparted the podeponting ‘of tin 
with | the lead. To prevent diffusion 
and loss of ‘this tin to the underlying 
intermediate layer of copper-lead ma- 
terial and to a act as an additional barrier 
the corrosive agents should the lead 
overlay be destroyed, a thin nickel dam “ 
; deposited on the copper lead prior to 
‘Fig. 10. —Fretting | Corrosion on Steel Bearing Back. — ; the lead overlay plate. This is the stand- 
: ard construction for millio of automo-_ 
tive bearings now u 


serv ice, 


ery unusual 
ed bronze 
in a pin w where 
=e corrosive attack has not been confined to 
the lead phase alone. The: entire 
rous portion has been ¢ ea ten out 
dow to ) the st steel i in some areas. ray 
diffraction analysis indicated that ‘sul- 
rs fides and bromides of both copper and | 
lead w ere present i in the « dark corrosion 
_Astill different typeof corrosion known 
s fretting corrosion occurs. Fretting 
is a general characteristic of all mating — 


Fig. ,11.— ~Cavitation Erosion i in Gear Train Bushing. bearings whith are ‘subject to 


— 


small areas ot thet bwo 
metal surfaces alternately to weld to 
gether, then tear apart. When 
‘mating surfaces are oxidizable, as are” 
metals, fine powdery metal oxides 
iit 3 are produced by the fretting action, and 
process is more specifically known 
as “fretting corrosion.” Fretting 
may sometimes be observed 


the bore under peculiar conditions of 
were serv ice, as illustrated in Fig. 


where the bearing surface 
been washed away by the oil stream, a. 
leaving a “‘hen- tracked” ’ pattern. Under 
The sama! theory Fig. 12. —Microsection Through Cavitation Erosion of Plated €> (x 500). 
of cavitation requires pressures fluctu-- 
ating rapidly from a high to a low or 
negative value. Conditions i in a high- > 
speed gear train might be expected te 


fulfill these requirements, as well as 
_ other applications where relatively high 
"rotational speed is associated with high- 
frequency shock leadings, and these are 
in fact the places where this type a 
has been most frequently encoun-— 
bushing from such a gear train which 


as “cavitation erosion.” Such damage 


istinguished from fatigue by 2000 3000 4000 5000 
smoother and bottom of the eroded 
areas. 
plated lead overlay undergoing similar 
4 erosive damage, where the metal ap- 7 
pears to be disintegrating into small 
microscopic particles. : 
| in the pattern and velocity 
the oil flow brought about by altera- 


tions = oil or bearing 


= 


- minimizing the intensity of f shock load- 

ing by better tooth engagement have — 
a sometimes helped to eliminate this type 
erosion, but it is often a trial and: 
proposition. Changing the type 
of bearing alloy usually affords 


‘if an any relief from such trouble. 
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Dalen. to Prevent Bi Bearing Failure: 
_It was suggested at the beginning 
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“4000 5000 


.—Bearing | Loads Oil Flow versus e rpm. 


if 


was improperly designed or im- == $$ 
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trol of the first. It seems appropriate Under Laboratory Conditions of 
d Bose xcellent Alignment and Oil Flow, 

early stage in the evolution of a 
ing can aid in preventing or at least Babbitt 
_, The first requirement in bearing de- 004 

is a knowledge of the bearing 

loads: under various conditions. ~Meth- 

ods of determining these loads have 

been pretty well worked out by the me 

chanical engineers, who take into ac- 
2 count the forces arising from gas pres- 


sure and mass inertia of the a! (Cireulor Shapes Only) 
ing and rotating parts. 21 Plus F- -21 Silver Plate with 
h information i is summarized in 0,001 Pb-in Overlay 
13 where we have bearing loads and 0.001 Pb- “Sn-Cu 
Bearing Material 
loads and with wide open throttle, 


pected that fatigue failures occur under 
these | conditions w where heat 


loads are a maximum. 
This diagram illustrates the 
falling off of unit load on the rod 
the increasing inertia 
on the cap half. However, the © 
oil flow now has greatly increased, = 
probable until very much higher speeds Proposed by 
are reached. The c cap half of the 
under these conditions then becomes 
the more vulnerable to fatigue failure. 
i i From the results of such a study, 7 270 


may be possible to make at least a pre- Ghia. 
loads. Figure 14, gives 
the relative load- -carrying capac ity of 
‘bearings with different constructions. 
__A lubrication study _is next made. 
‘The object is to establish bearing clear-— 
ances under operating conditions Such 
- that sufficient oil film thickness is es- 
tablished and low enough bearing 
_ temperature to give the desired life is 
obtained. Figure 15 shows graphically 
> results. of such an inv estigation. i 


Oil F iim Thickness and Bearing Temperature versus Clearance. 


— 
- — 
| 
— 
msl 
a 
200% 
220 = 
20 


Dil Requirements of the M dern \utomotive 


| 
of modern which affect ‘Two | limited - the 
eer g equirements are reviewed in this paper iis engine re- use of low viscosity oils in the past 
quires a lubricating oil having a high viscosity index to achieve both low oil 
consumption and easy cold starting. The desired high viscosity index is gen- were fear | of inac 
erally obtained by the use of suitable viscosity index improvers. a fear of excessive oil consumption. - 
oils containing satisfactory viscosity index improvers are excellent in oilcon- Reg: ding the question of inadequate | 
sumption, cold starting, low-temperature fluidity, and viscosity stability _— lubrication, a a survey of the literature — 
_ A benefit in fuel economy is also achieved. By the proper selection of addi- — ya indicates that lubrication failure in the — 
_ tives and base stocks, lubricating oils which reduce the formation of harm- Pp pas st has been associated w ith oils 


ful | deposits and minimize of critical parts have dev hich were too thin at elevated operat- 


ing temperatures. tii In these cases, oils 3 


peratures were used to provide easier 
starting without due regard being given 
to the thinning out of the oil as tempera- 
ers more power, it: runs more field ‘a ‘automotive have tures increased. If the oils in question a 
equipment, and it has a higher compres- recognized the desir: ability y of using higher viscosity indices,' that is, 
£2: sion ratio than did engines of a decade - Jubricant of the lowest viscosity which if they had lost less viscosity with | 
engine imposes more string gives: adequs ate lubrication. C ‘onsider- increasing temperature, the failures 
gent requirements on the lubricating oil | able data have been presented in the — would very likely not have occurred. % 
than did its predecessors and, therefore, past show ing the where low viscosity In other cases where lubrication failure 
requires new level of lubricant lubricants are used, friction is reduc been associated with low viscosity 
formance. and easier starting results. At the motor oils, the failure resulted not be- 
Because of its higher ‘compression time less pow jer is consumed a and cause | the viscosities were inadequat ate, 
pressures s and its additional auxiliary greater fuel economy is achiev ed . but because the oil distribution sy stems 
i. “4 eee Be modern engine requires | Under these conditions of less friction, a certain of the ok ler engines did not 


more starting power from the bearing temperatures are lower 


1E. Dean and G. H. B Davis, Viscosity | 


longing the life of both bearing and Ypriatione af Olle. with 
of the power av ailable, a lubricant hav 
ing a low viscosity at these temperatures 


"flow readily into friction areas under received his Ph.D. The 


when wear is at a maximum . Unit University. He joined the Esso Laboratories in 1947 where he is ‘e * 


7 working with automotive fuels and lubricants and industrial lubricants. re 
faces have also been increased in newer ug 
level of lubrication be prev ent failures 


past. W ith the proper | balance of ade 
— con TUTWILER received his Ph.D. in organic chemistry from the 


ditions can also be minimised, Sludge ‘eh Unive of North Carolina. Since 1943, he has been with 
varnish deposits in various: — Laboratories as a research chemist, specializing in lubricants and 


previ iously with the satisfactory —opera- 
tion of f automotive engines. The for- 
mation of sludge. under conditions of 2 
low v temperature stop-and- -go driving 
controlled by the use of suitable addi- 
tives in the lubricating oil. Similarly, 
a high degree of oxidation ‘stability . WEISEL joined ‘the. in 11947 
detergency can be achieved to prev ent degree: from The Pennsylvania State University. . He ‘has been en- 
in research and development work on lubricating oils 
_piscussiom OF THIS” PAPER 


tention of the author. Address all communica-_ 
ae tions to ASTM Headquarters, 1916 Race St., 


Philadelphia 3, Pa. Pa. 


ditive in the lubricating oil, corrosive in 
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ditions modern super highways, 
. . hich would be expec ted toi increase oil 


design and m: terial so that oil con- 
longer r the problem it. 
once was. The engine manufacturer there is still room for j improvement. ips i 
has learned how to minimize | cylinder =A brief summary has been 1 given of the 4 
_distortion.? He knows the importance design ends leading to the modern 
af proper location of head-stud anchor- engine. The following discussion. sum- 
ages, deck rigidity, and the proper choice narizes the factors governing the for-— 
of metals to eliminate distortion di to mulation of lubricating oils capable of 
differences in thermal expansion. Use satisfying the requirements of is en- . 


erature, 


valve design, and better cooling wate — Starting Characteristics of Motor 


At Oils. 
by by eli mins nating distortion to. 


spots.’ ” Machining methods have 


_ improv ed so that bores ground to 0.0003 lil — easier starting | of modern Bam havi wg 


higher compression pressures and 1 many ee 
in. are being roduced. 
Bix in the automotive engine tic auxiliary devi ices, it is particularly 
= portant to use oils with a low’ viscosity — 


then magniti ude of oil pss the 
have e reduced oil. co 


4 tion 


& w vith the v riseosity at 300 F, other Requirements: 
being equal . The higher the viscosity, 
the lower is the oil consumption. a modern engine ‘it is desirable 
This relation is illustrated in Table to havea a lubricating oil which combines" 


es are provided with ample drain- - However, there is undoubtedly a point viscosity at low temperatures for 


“nized to ea effect on ‘oil con- 
sumption. Ring grooves are made 
“square, harrow, _and deep. sil ring 


to prevent damming up of excess” beyo increases in vis- ease in cold starting and 
lubricant , and piston lands are sturdy do give improved consump- _ high viscosity at operating temperatures 
as to be nondistorting Fin: ally, low oil consumption. The degree to 
“compression rings have been improved | whi hich an oil possesses t this 
to reduce consumption provide olatili ity: of properties is indicated by 
better seals against blow-by. In gen- viscosity index of the oil. 
| the evaporation of light components the rate gh 
era he tapered compression rings have in the oil at engine operating tempera- _ ind ex is a measure of the rate of change — ms 
possible better oil control; ta important in viscosity y with temperature; high 
rings hav reduced ‘ing oil consumption. Itte desirable, viscosity index “means a slower rate of 
which former ly was one of the causes a ‘course, to keep the amount of vol: stile change, — whereas low viscosity index” 
scuffing; deeper Tings have small as for low _meansa faster rate of change. 
provided better sealing. The use 4 possible to formulate an oil | hav- 


chrome-y plated rings provides adc litional, dis. - "The volatility temperature ure viscosities which 


i ae minimized by the proper choice of — fall within the SAE 5W motor oil classi- 


crude tvpe listil] fication and having 
rings having improved drainage e type and distillation. 


an ~ 4 ments of an SAE 20 or even 30 grade oil. 
Other i improv ements in engine e design "While the engine requires a relatively index. The following 
7 have also had a marked effect in re high viscosity oil at operating tempera- show that as the low temperature v 
ducing oil consumption. These ures to obtai ‘in low oil consumption, it  cosity is decreased by going from 
prove ements can be grouped a as affect cting be remembered that a low viscosity SAE 1 to SAE 5W grade the vis- 
external leakag age. Bearing end seals, oil is needed at low temperatures | forease index must increase if the high 
.: crankcase gaskets, cover plate gaskets, i in starting. At starting temperatures, a temperature viscosities are , maintained 
external oil connections, crankcase an oil witha relatively high v iscosity will at a level sufficient to insure 
bre: uthing have all “been modified t« ) exert greater drag on the engine and re- See Table I. 
improve oil consumption, duce the cranking speed A relation- 
effect. of improvements in design exists between the oil v ‘iscosity y and TY ANI 
reduced oil consumption is readily the lowest temperature at whic h wig MP 
apparent if the oil consumption of sev- average car will start, , based on a mini- eae _Data 
eral decades ago, which was me: asured in mum cranking speed of 25 to 30 rpm. Vi 
terms of gallons per 1090 miles, is com- Chis: illus rated in n the borderline Relative Oil 
pared to that « of today, which is mea starting curve in. Fig. In order Viscosity 900 F 
ured in quarts per 1000 miles. This is conserve the battery and to permit Extra- Basis) 


the extendec driving con- 


protection against scuffing, abrasive 
wear, and corrosive wear. . Oil control 


ing, Jr., B. W. Geddes, N. ‘ 
High V Motor Oils,”’ Transactions, Soc uto-— 
motive Ba rs., Vol. 4, July, 1950, pp. 410-417. __ 5We... 
Lane, “Oil Consumption in Passenger J. ppeldoorn, | “Motor Oil Viscosity and 

Car Engi ines,”’Journal, Soc. Automotive Engrs., Cold Starting F ~ Presented at A.P.I. Meeting, 4 2 Will permit starting at —10F. 
Vol. 58, No. 11, Nov., 1950, PP. 18- | Chicago, Ill., Nov. 6, 1948. Will permit starting at — 23 F. 


deliver enough oil to the bearings, — 
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ion properly under thermal Work previously reported* has indicated 
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i. on cold starting characteristics of °F ‘a 
starting i is a function 4 
"This relation is shown in Fig. 1. 
make mineral base “motor 
above 110 to 115 V.I. by gon 
commercial processes, it is necessary to : 
V.I. improvers. These materials A 
special p polymers which are generally Bore “Test oils Oils” 
very high in viscosity and increase 48 at 2I0F 


ing oil obtained has a considerably 


higher V.I. than does, the base oil Irom 200 

taining V.I. improvers is illustrated in ‘Loss for V-I. Improved Oils in 
typical field test. Here a V.I. im- Test conditions: 30 to 60 mph, F oil ‘i 


blended to the same SUS viscosity SEA 
horn VI impr 
cars was sensitive to oil viscosity. The i 
tests involved high speed driving for 
avout 50,000 miles using a fleet of 15 
passenger cars. The V. I. improved oil 
showed only 85 per cent of the oil con- 
— ry sumption obtained with the oil contain-_ 
‘ ing bright stock, whereas the base stock — 


Units 


improver 
showed 121 per cent of that of the oil - 
containing bright stock. Oil 48 SUS ot 210 F 
tions test results are shown in 153-157 


Change 


Test conditions: 


8% V.I. |Bright 

300 F 8 43.6 0 Probable Moximum Cranking Speed using o low Viscosity 


 @ All the oils contain detergent and pour 


Oils formulated with V.I. i improvers 
engine. V.I. improvers differ i 
their ability to keep their effectiveness 


effectiveness i b u mecha, - 
4 effectiveness abl yd ue to mechani _Extrapoloted Sayboit Universal sec 

improver atability, is by 100 Data for low pour nonwaxy oils (40 


a 
-F 
— 
4 
f 
4 
V.I. Improved Oils in Laboratory Engine Tests. _ 
— 
A 
| 
— 
ae 


00 — IV. COLD. STARTING CHARAC- 


bs Oils Permit tarting at —10 F, Test Tempera- 


Paraffinic Oi + 
me I. Improver | 


ranking rpm (30 rpm 


La trapolation) 
Viscosity, SUS (from cranking} 
correlation—Fig. 4). . 


awn pe engine tests on two similar 0. F range | from 1.20 to 0.86 for differ he: 
oils, one formulated with relatively oils. 
stable V.I. Improver X and the other improved ils also do not always and constant rate the 
with re slativ ely unstable V.I. [. Improver follow the ASTM. extrapolation. When oil will no longer flow. lowever, some 
‘The “tests were made under high these oils deviate it is usually to give oils when exposed 
speed conditions followed cyclic low temperature viscosities which cle, such as is often encountered under 
operation. will be noted in Figs. 2 higher than expected. The extent of ambient conditions during inter, 
and 3 that the oil-using the stable deviation, if any, depends on the type will well shove. tne 
Improver X lost only a small amount of and amount of VE. _improv er used, Pour This is called pour, in 
_viseosity and V. I. The oil with the The significance of this point is. illus- stability or pour For e 
unstable V.I. Improver Y lost a larger trated by ‘engine cranking speed tests three oils, D, and. 


amount of viscosity and VI. carried out under carefully standard- the same ASTM pour point of 


use of a -viscosity- -unstable V.I1. ized conditions. In each case the oi] These oils were stored in bottles placed q 

improv er has sometimes been justified and equipment, (including battery) were ‘sheds where 
the belief that viscosity loss due soaked 30 hr at — 10 Table IV fluctuated from as low as —40 F to 
I. improver. degradation is shows that a V. I. Improv er X blend above freezing. Each day the ; 
sated for by viscosity increase due to give: es cranking speeds slightly better to determine whether 


base stock oxidation. However, than predicted from extrapolated or not the oil was fluid. Oils and eae 

jmprover breakdown takes place very cosities. This indicates that the actual frequently found to be solid 

! quickly after the oil is in the engine, “— viscosity of the oil as the engine is P&T atures as high as +5 to +20 F, my 
whereas oil oxidation takes place rela- turned over is less than the extrapolated 5 temperatures well above their ASTM 7 
tively slowly. See Fig. 2. Also, ‘most viscosity would indicate. However, point. Oil D remsined 

present- motor oils have very good the oil made with V_I. Improver —27 F, and sometimes even 
oxidation stability. F urthermore, some _higher viscosities in the engine, based on that. Oils E and F are 
viscosity loss is almost unavoidable in cranking ‘speeds, than were predicted while oil Dis Hagel Thee illue- 
normal due to by the ASTM extrapolation. The trated in Table J. Oils ca can be tested 
erankshaft speed-oil viscosity correla- for pour instability "in the laboratory 


tion for this engine was established using by a test which puts the oil through a 


Extrapolated versus Actual Low T a series of n onwaxy naphthenic ‘oils. typical eold- warm-cold temperature 


cycle. This j is called the 0. D. Stabie 
his correla stion is shown in Fig. 
at low temperatures has been shown to ASTM 
be: a controlling factor in case of starting. Pour Point AND STABLE Foun motor oil an a low pour 


= 
It is not possible, however, to predict een a sant additiv on the market that il | 


In the modern engine lubricant pour 
_ cold starting behavior of many lubricat- point is important in connection with impart good pour ‘stability re a 
as well a as is improv e ASTM pour point. — 


ing oils from viscosity extrapolations oil pumpability and en engine e lubrication. 
If the oil in an engine sump cannot flow 


based on 100 and 210 F values. For 
to the oil pump inlet, the pump will | be 


" example, ‘all mineral oils do not follow ae 
J. G. McNab, D. and A. 
starv ed, the engine will not get proper — A chaels, ‘‘The Pour Point Stabilit Characterist 


the ASTM chart® linear extrapolation 
Jubrication, and rapid wear eng ine Winter Grade Motor Oils,” Transactions, 


at temperatures where wax for- 


( or. hth Automotive Engrs., Vol. Jan., 
on is not a facto bor. ithenic — failure can result. 
actual low tem perature viscosities higher 


di TABLE IIL. BASE STOCK TYPE ON LOW CHA 
than extrapolated values, while highly 2 2 ACTERISTICS OF STRAIGHT MINERAL OILS. 2 


Viscosity, 
Base Stock Type BOR,” | V. 
actual to extrapolate od ‘viscosities at 


4 Naphthenic from crude A, 

Standard Viscosit erature Naphthenic from crude B.. _ 

43) ook tandards, Part 5, p. xtracted paraffinic. = 


i 


| 
_ 
— 
| 
mgs — 
— 
| 
inder 


related to to eat to start an engine 7 


‘point is and by 

shearing forces exerted when an en- 

is cranked over. Cranking speed i is 
noticeably diminished by the pres- 

ence of the wax. “This is shown by 

| Soeaoe two oils of the same v iscosity, — 

having a pour of +30 
dewaxed to a pour The 


torques required to crank an engine 


—15F, as illustrated i in Ti ig. 


An important adv antage of being : > ; 


to use light grade oils in 1 modern en- = i 


gines is that they gener: 

better fuel economy than is possible 
with heavie r oils. block mounted 

a 


under conditions where fuel 


"accurately. It has been found, for 
series of high V.I. mineral oils, that 
tar a engine friction is reduced as much as 


25 per cent when the oil v iscosity is 


lowered from 71 SUS S at 210 F to » 44 z a 
SUS at 210 F. At the same time fuel 
economy is increased by 5 per cent. 
a This is shown in Fi igs. 6 ‘and 7 Other 
test results available, but not show n, in- 


dicate improvement by as ‘much as 


With motor oils” containing V 

i improvers, somewhat better fuel eco 
was obtained than predicted by 
the viscosity-fuel economy correlation. 

9 This is probably due to temporary vis- 
cosity loss for polymer-containing 
oil at points i in n the es engine where stream- 

we probably the result of a lining up of the ae 

polymer molecules under the particu- 

i in lar conditions, thus diminishing their 
thickening effect on blend viscosity. 
emporary viscosity loss of this ty 
shown by oils containing V I. improv = 
does” not result in higher ‘ole consump- 
tion. It will be recalled that in a ea 
‘eeding section it was shown that an 
containing V.I. Improver X was 
actually slightly lower in consumption — 7 
than comparable v iscosity st straight 


CLEANLINESS 


= 


Deposit-fr ee operation is impor tant 
to the Gptimum functioning of the mod- 
engine. Sludge an and varnish de- 
posits can affect two general areas of the | 


is the /erank- fere with the operation of parts having 


and engine friction ‘could be n measured — ace 


|. 


engine. — One area is that where Ge can be harmful, since e they m may inter- — 


q 


4 


“4 4OMPH- Full Tarottie 


cylinder engine has been operated 


ae Fri How 


at F, Saybolt Universal sec 

Fig. 7.—Fuel versus Oil Viscosity. hy 

Block- 6 evlinder 


_ flow of oil in the distribution system. 
In the other area affected by deposits— 


_ the combustion « ch: amber—the presence 
7 
ASTM U LLE T | 
> 


in 
st 

— 


Ev en at low levels of oil consumption 
te some oil reaches the combustion cham- a 

ber and is burned. Any deposit 
the combustion by the lubri- 
- cant may contribute to the increase in 
octane: “requirement _By the proper 
choice of lubricants this effect on octane 
ss requirement re can be minimized. 
ini 
additive mater ials whieh under normal W 
ful deposit build- up. These additives 
include oxidation inhibitors which pre- is to and all 
require ment of the engine. Of wee vent lubricant degradation. ee ‘hey als cal lubricants which keep t the moving meta 
fuel residues also cs can contribute | to include detergent or dispersant additives parts of an engine separated do ‘this. 
deposits in the crs unkease and d combus- which prevent fuel resins and soot anc However, certain lubricants are more me 


tion chamber. other types of insoluble resins from ad- effective than others in minimizing 
hering to metal surfaces to build up wear. 

System Deposits: sludge and varnish. Because numer 


sludge varni Data obtained by the Esso Labora- 
ous data are available in the literatur tor ies® 1 using the radioactive ring tech- 
Under low temper: ature 


e operation illustrating this point, none will be given nique developed by the Atlantic 
deposits formed in the crankcase Shes) fining Co. show that at least in some 


other are: where lubricating oil it to say that detergent- engines and under certain operating 
circulated are usu: ally soft 


inhibitor additives can markedly reduce conditions low give sub- 
The formation of this sludge is prone to deposit formation when properly com- 
occur ‘during the | low temperature ¢ driv- pounded in the finished lubricant. > T his difference is is “attr ibuted 
ing becat ause a longer time is required for should be emphasized that even the largely to the ability of the lighter ¢ oil to 
ware trip, most highly detergent oil should not be flow: more readily into the friction areas. 
e may considered a substitute for clean fuels, 


never warm “up. condi- proper maintenance, >, and correct engine 
tions the fuel does 1 not volatilize properly 


Solid Point, a 
deg I ahr 


of gree 
Stability 


Observations 


i 


30 
n —40 


posits 
yesulting from the incomplete combus- 
tion of the lubricant or for other reasons — 
can cause an increase in the oc ‘tane 


an engine, for only a few 
design 


om 
gasoline and partially oxidized gasolipe 
products tend to wash other combustién 
products, such as water, carbon particles 
and lead s: alts, into the er: a where 
they mix and react to form sludge. 
“Wear which results in high _blow- by 
accentu: ites. this condition. gn 
ateri: al entering” through the 
case ventil: ator or the air ints ake SV stems, 
wear debris, or leaks in the cooling sys a 
tem can also contribute to sludge 
mation. This sludge e: in cause troubl 
by ‘plugging oil screens, s sticking rings, 
blocking the lubricant distribution sys- 
tem, and interfering with the op 
tion of parts having close tolerances 
Low temperature sludges can also con- | 


tribute to varnish forma ation 


and combustion is inefficient. Rai aw 


sion ratio 


sary whe 

er. A 
“ments go 

18 


Under high temperature operating 
conditions the combustion process 
likely to be more effic tient, and combus- 
tion products are less likely to enter the i 
_crankease. Those which do enter, in 
vases, are evaporated out of the 
“engine. How r, the high boiling — 
produc ts are concentrated and a appear 
as hard ‘sludge particles « or as. varnish 
ion of parts having close tolerances is _ wed 
uired by varnish formation, and 


: 


se 


yp the 
ystem. 


esen 


of piston 1 rings. 
Lubricant ms anufacturers ave 
corporated into thei ce 
a 


May 


May 


1954 


Yombustion 


TSK, Modern engines es hav ing high co 


 oetane perfor mance than were “neces- 


tion chamber, the antiknock -require- 


a dry piston ring on 
ee wall can do a lot of surface damage. ee 

G3 oc Data from tests made on a group of four 

mineral oils, varying in 

require gasolines of higher from 36 to 59 SUS at 210 F, ar 


~The mineral oils were 


vamber De) posi 


- 
shown in Fig. 8. 


compression ratios were from the same crude source, and 

s deposits form i in in the combus- _all were given the same e ty pe ¢ of ‘refining. . 


even higher so that in some 
ting ¢ ommercial gasolines no 


| 


‘Kune, Jr. and “Lubri 
Surface Savers,” Transactions, Soc. 


160 F Jacket 
Lubricants: Mid Continent 


Weor in 3 Hours 


osity at +210, Soybolt sec 


Effect of Lubricant Viscosity on Piston Ring Wear. 
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tests run on a mineral oil and on the 


oil of 59 sec viscosity. aes 
type additives in motor oils intended 
for gasoline engine service has’ proved — 
from the standpoint of reduc- 


accumulation of undesirable ring zone, ate 
piston skirt, and sludge Hol 


ease oils will vary considerably, depend- | 


related to the kind of engines used, 
a 


, 
quality of the fuel us used, and host of itive n now had a much significant to prov ide this combination of proper- 


effect on wear. — "ties, low temperature detergency to 


the rings are also subject: to wear. Be- perature oxidation resistance to mini- 
i itives, is shown in Table _ ae cause more power is being t taken from mize varnish and laequer formation, the 
the modern engine and because these ability to minimize combustion cham- 
engines are more compact, unit loadings: ber deposits, and antiwear and film 


are greater and wear of these parts oil strength properties to prevent corrosive 


table presents the results of 12,000-mile 


Bee same oil containing a detergent-inhibitor 


5 become more e critical. By incorporation and friction typesof wear. 
nly Ween a of suitable additives it is possible manufacturers of the automobile 
y of operation ena fuel build into the lubricant increased film engines of today are to be commended 
of relatively poor quality from a sludge ze strength and better load-carrying prop- the progress they have made in the 
and varnish forming standpoint w ten tin thi tecti “of tl oduct. At 
pate appreciable reduction in wear er ies. In this way more protection can esign of their produc v le same 
was ter dete given | the heavily | loaded parts where time the petroleum industry has also 
gent-inhibitor "metal -to-metal contact is most likely ‘made considerable progress in providing 
‘a fuel of be to take place. "lubricating oils to satisfy the require- 
el of better cleanliness quality ments~ of these engines. A mutual 
re conclusion, lubricating oils can be the design and lubrication of the 
and Ge detergent-inhibitor Prepared by blending carefully refined 


base stock with selected additive ma- 
_ ADDITIVES ON GASOLINE E} ENGINE terials to achieve properties which will and with the means 
satisfy the lubrication requirements of to users of their products | 
the modern engine. These Properties and less costly service. 


Inhibitor in 12,000 Miles, g viscosity at temperatures to 
per cont. |High Deposit|Low Deposit provide easy starting and rapid lubri-. The authors wish the 
Fuel Fuel x cation, a -Telatively high Viscosity at assistance of a number of associates 


0.45 ‘operating temperatures to provide high the Esso Laboratories of the Standard 


0.42 


—— 


3. ig modern automotive service conditio t 
-Tutwiler, and W visel have There are some points in the paper on paper the relationship between viscosity 
ri a presented some new aspects” of an old | which I would like to comment; one of — at 300 F and relative oil consumption. 
problem, automotive engine | sica~ these is the relationship betw indication of the volatility of these 
tion. +=Their comprehensive re’ view of volatility and oil consumption. oils is giv en. W e have made some 
some of the older subject matter brings | _ mnittedly this is a dificult Telationahip ihe measurements of oil consumption for 
~ . together in one paper information which to evaluate since in many lines of lubri- _ oils of v _ varying viscosity both in the 
undoubtedly of interest to the auto- eating oil the volatility decreases as the laboratory. and in the field. Some of 
motive and petroleum industries. Viscosity i increases. . With the trend work has | been concerned with a 


Engine parts other than the piston ‘minimize sludge formation, high tem- | 


would like to express to the authors ou our toward the use of lower viscosity y series of oils blended | to vary the vise | 


appreciation of their clear description of crankcase oils, volatility becomes a more cosity but to maintain substantially 
some of the relationships betweer lubri- important factor than heretofore. We constant volatility. . This was done > by 
S. cant and engine which are a a part of fe agree with the authors that the volatility ni incorporating in ‘each blend the same | 
an oil can be minimized by the proper molecular per cent of the low molecular 
“ choice of crude type and distillation. eight ¢ om ponent. 
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was ‘conducted in a 6 cy hea group. These resulta The data, show ev picture. The effect of volatility of the 
engine especially equipped with a 


nkease and operated: “as fol- 


the engine. The en- that of the authors. Two of the between viscosity at 300 F and relative 
+ sev eral possible reasons for difference i in ‘tid oil consumption shown i in Table I of the — 
oilina normal manner the slopes of the curves are oil vol: atility paper was dev eloped using oils of suffi- 


q After a build-up in w hich ne new differing design of the engines in diently lo low volatility so that viscosity 
and bearings are installed, a “break-in which the tests were conducted. alone is believed to be ¢ controlling. 


oil temperature—160. 


=. 
run and sufficient reference runs on an * _ In reading the paper presented by the _ The differences between the consump-— 
oil of known per formance are made ‘to authors, we were unable to understand — = tion data presented — by Mr. Lawrence 


a insure test operation during a period in the re reason for the relative oil. ‘consump-— #ie and those in Table I are believed ate 


which the consumption characteristics tion results reported in Table II. Oil A tributable to i in the test en- 


of the engine are stabilized. containing 8 per cent of V.I. improve er is gines and test conditions used. It i 
_ Operating conditions during test are p shown n to have better « oil consumption interesting to note that the Esso Labora 


-asfollows; cht aracteristies than oil of only jot tories and Kendall consumption curves 


+r 


Speed—3150 rpm) ap lower v iscosity at 300 F co con- in the region of 38 SUS at 300 F and 
Load—30 bhp f mph at. road taining» bright stock. All. of (our higher are super-imposable. 


perience ¥ with oils conte ining Vv im- 


Jacket outlet temperature—160_ Fo om o firm explanation is av ailable for 


Devotion of hr prov ers indicates that such oils do not the improv ved oil consumption charac-— 


test period is have better oil consumption character- rT 
P istics than Newtonian oils. W e would ‘istics note noted ith the V.I. impr roved oil 
in comparison the oil containing 


34 temperature and oil flow conditions are 

authors might be able to give for this bright stock ‘as shown in Table 


stabilized, ally period of 4 to be interested in any explanation thatthe 
Various us hy potheses have been suggested | 


hr. The weight of oil retained in the 

yeservoir is read and recorded each hour 
consumption rate may be noted. The a ioe. re “thee rR, T. 8. Tor the basis of the effect of rate of shear on We 
“result 1 reported is the average consump- WILER, AND C. WEISEL "(authors containing poly meri ie viscosity 
tion rate over the 6-hr test period. = closure).—The authors wish to thank improv vers. As yet, howev er, ‘there has" it 
Tn using this procedure multiple tests Lawrence for his comments and not been an opportunity to 
run ach of several lubricants in a contribution to the oil aa these explanations experimentally. 


committee Report. on New opecil or are 


Stainless Steel We ding Rods ar anc 


Prepared b by Subcommittee IV on High- Alloy Steel Filler 


AWS-ASTM Joint C ommittee on Filler Metal 
years in the drafting, the new specifications for bare wire data should 
4 Bee metals are now av ailable as AWS Sp ia 
fication A 371 53 Pri ore 2. To facilitate revision of compar- 
the following explanation of ‘the requirements in these specifications covered 
ESPITE the great many a situation results i in studied 
advances which have been made the promises by the subcommittee between composition limits where this 
science of metallurgy and welding in the | “the Ww ide limits desired from the stand- 7 7 . Ae is necessary in special — 
past decade, Subcommittee IV on High- point of ease of manufacture to these tions not considered 
Alloy Steel Filler al ot AWS- specifications and the narrow limits de- _ Specifications. 
etal sired 1 to ms ike the properties of all. To assist in establishing the ‘risk 
has been delegated ‘the responsibility materials which meet the specifications involved 
for preparing specifications for w elding —_as nearly constant as possible filler metals 
filler met tal chemic al composition is a Since many of the decisions made i 
faced with the problem of setting rather this regard : are of necessity arbitrary, it ‘1 the case of the chromium and 
definite limits with fewer quantitative | as felt desirable to record, for the fol- 


data available than would be desirable. lowing reasons, the considerations upon 


Resisting C hromium and Chromium-Nickel Steel 
_ Welding Rods and Bare Electrodes (A _371- 1. To facilitate revision of these — base metal of the same grades. Tables a 


specifications when Tan and IT provide a comparison hetw een 
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fi selec f crude and re- 
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TABLE L—COMP ARISON OF BASE METAL AND BARE FILLER METAL CHEMICAL REQUIREMENTS _ oan ay 


FOR CHROMIUM-NICKEL STEELS, PER ‘CENT 


9.5- 2.5 0.0: 1.0 -14.65 | 1 
19.0-21.0 | 10.0-12.0 2 0 0.04 | 0.03 | 12.0 -15.40 | 19.45-22 ia 
(19.5-22.0¢ | 9.0-11.0 0. | | 0.03 | 0.03 | 10.1 -13.15 | 19.95-22.90 
22.0-24.0 | 12.0-15.0 0.03 | 14.9 22.45-25.5 
5| 25.06 | 20.00 0.08 | 23:65-27.75 | 25.45-28.0 
24.0-26.0 | 19.0-22.0 (0.03 22.5 -30.5 | 24.75-28.25 
16.0-18.0 | 10.0-14.0 00 | 20 0.04 | 0.03 | 11.10- 15.90 18.75-22.5 ay 
ER317..... 18.5-20.5 | 12.0-14.0 0.60 | 1.0 0.08 | 14.0 -17.65 | 22. 20-25.4 : 
9. 10 ~—s|:18.0-20.0 | 12.0-14.0| 3.0 -4. 0 | 1.00 2.0 0.04 0.08 | 14.0 -18.0 | 21.75-25.5 
ER330.........| 0.15-0.25 | 15.0-17.0 | 34.05 ps (0.60 | #1025 | | 39.0 -44.75 | 15.45-17. 90. 
AISI 330....... 0.25 |: 14.0-17.0 | 33.0-37.0 | 1.00 | 2.0 0.04 | 0.08 | 36.5 -45.50 | 14.75-18 


MOAT. OU. 18.5-21.0¢ | 8.5-10.5 0.03 | 10.5 -14.15 | 19.20-22.40 


* Denotes maximum permissible values unless range is shown; for computation of equivalents, reasonable values for the minima have been used. 
Denotes minimum permissible percentages; for computations 0 of equiva a of approximately 2 per has used, 
© Computation as indicated by the Schaeffler Diagram (Fig. 1 
Columbium 10 X C minimum, 1.00 per cent 


Chromium Nickel Molybdenum Sulfur pletely suppressed, produe ing a ferritic 
hate irbon, and manganese with chromium, 
0.15 max. 13.5) sth 0. os molybdenum, silicon, titanium, colum-— 
bium, and tungsten may produce | a weld 
15 min. )12.0-14.0) | 0.04. deposit that may consist of either 
.10 max.|15.5-17.0 0 03 03 _tenite or ferrite or a mixture of the 
phases in any proportion. 
ER 502.......'0.10 max.| 4.5-6.0| 0.4 | 0.45-0.65 0 0.0 08 The quanti ive’ ffec of these ele- 


AIST specificatio and the AWS- much less earl crac The approximate ‘structure of a weld 
AST M specifications for bare electrodes than the normal compositions. Micro ‘metal composition may be determined 
welding rods. Since the behavior examination of weld deposits of | the by locating the composition on the dia-— 
materials of the same chemical com- _crack-free welds showed them to gram. after multiplying percen ent-— 
o positions should be the same in weld tain small percentages ¢ of a second con- ages of the elements by the proper 
deposits as in base metals, the de ‘stituent, ferrite, in the austenitic factor. 


4 deposits 1 must be explained on the basis The metallurgical phenomenon in- the AWS-ASTM bare electrode and 


of changes i in compositions i in the trans- volved in the formation of the duplex welding r rod specification are. shown in 
Bip siscks metal to the weld or in other ferrite-austenite structure of these welds Fi igs. 2, 3, 4, 5, 6, and 7, together with | 
special considerations required in weld-— is quite involved but it is of sufficient comparable base metal: specifica-— 
= ing to achieve a sound weld or a weld of - “sete importance to warrant a brief discus- tions. W hen welding AISI steels with 
atisfactory properties in view of the sion, Pt ure iron solidifies first as 6- -fer- similar filler 1 metals, the resulting \ weld 
ad micro” segregation and | cast § structure rite and upon cooling transforms to aus- etl composition and hence its micro~ 
present i in the weld deposit. tenite; at low er temperatures the aus- 

In order to simplify the  tenite transforms to «-ferrite, the phase 

the deviations in chemical compositions stable at room temperature. 


_ of the chromium-nickel and chromium of nickel, carbon, and manganese to 


structure is influenced by the base met: al 
composition as well as the metal 
sition which take pla during fusion, 
-especi: ally those encountered in. 
merged are welding, must also be con-— 
sidered in using the diagrams to predict: 


approximate weld compositions and | 


grades y will be discussed separately a: a iron tend to suppress the lower tempera- 


Nicken Srarn STEELS when the percentages of these elements 4 


& The earliest attempts to 1 weld wi with are sufficiently high the transformation 

filler metals of compositions similar to may be ‘suppressed to subzero tempera-— microstruc tures. 

= the: _chromium-nickel austenitic steel tures, producing an austenitic steel. It w ill ed that the base 
metals resulted either in micro or addition chromium, molyb- ‘metals for the most part tend to fall 


cracking. On: an almost empir denum, silicon, ‘titanium, columbium, 4 more in the austenitic region, whereas 


; al basis, it was found that those compo- and tungsten to iron tends to suppress _ the weld 1 metal compositions meeting | 

sitions with lower nickel contents and the high- temperature transformation of 308 ER 347 must 

higher chromium contents exhibited I ciel 
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accomplishes y re requiring chro- 
mium and lower nickel contents. 
figures have been included for the 
-308L and ER 316L. 


can be in: Table I, the 
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and nickel equiv are only slightly. 
lower as a result of the lower carbon 
maximum. Additional assurance of the 

g presence of ferrite is obtained L by ‘limiting 
the Cr: Niratio to 1.9:1 minimum which © 
in effect cuts off the “upper left-hand 
corner of the diagr am. 

lower limits on nickel and the 

upper limits on chromium n are restricted 
order to control the maximum ferrite 

; = resent in the weld deposit. Increased 
6 10 (16 18 20 22 24 26 28 30 32 34 36 of ferrite in the v weld de- 
he “Chromium Equivalent 36 posit may be expected to have the fol- 
Schaeffler Constitution Diagram for Stainless Steel Weld Metal. low ing 
— 4821 The ferrite » phase hasatendency | 
to the brittle sigma phase 
heat treatment in the Tange 0 


to 1600 F or during se service at tem-_ 


“Sr 


| 


@ 


Nickel Equivalent=%Ni+30x%C+0.5x%M 


ake 


> 


Nicke! Equivalent 


peratures above 1000 F, with a resultant — 
loss in ductility. Some | experience has 
been reported with embrittlement in " 
, _ highly ferritic Ww eld deposits : at tempera- 
tres as low as F, similar to the 
Diagram for ER 308 _ ‘Fig. 3.—C onstitution Diagram for ER 309 ment resulting from both these phenom- 4 
"Stainless Steel Weld Metal. ‘Stainless Weld Metal. ena increases with percent-— 


he chromium- nickel austenitic steels is 
to the formation of a continuous 


on ‘the austenitic, the pres-_ 
ence of ferrite does not adv versely affect 

‘the ca corrosion resistance as as measured by 

the Strauss and Huey tests. One case 


been e encountered, however, where 


"] 


Austenite 


e! Equivalent 


Nickel E 


- 


> 


£ ig. 4.—Constitution Diagram for 310 Fig. 5.—Constitution Diagram for 
Stainless Steel Weld Metal. Steel Weld Metal. maximum value by. the control of | 


itic and ps artiaily ferritic weld deposits. 
While this is in contradiction to the | 


been that presence of 
me molybdenum tended to inhibit ola 


o fall even in the fully austenitic veompositions 
lereas | . of these « electrodes. 


must Fig. 6.—Constitution Diagram for 7 Fig. 7. —Constitution Diagram for ER 347 ER 310 compositions struc 
Stainless Steel Weld Metal. Stainless Steel Weld Metal. only austenite. is 
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lowe er than those permitted by: here has been a diference in opinion 
the need for molybdenum it in ER 410, | 
some holding that some high-tempera-— 


welds, and, as might be expected, welds The straight chromium. since it does no harm, it should be 


of these compositions are more prone to resisting steels are usually ‘divided into mandatory. By specifying a maximum 
- ¢racking than the electrodes: discussed two classes based ¢ on their behavi jor - the grade can be supplied with or with- 
previously, | during heat treatment. T he marten- out molybdenum. For users ‘requiring 
Experier: ce with welds of the fully sitic grades are ER 410, ER 420, and ER -temperature strength minimum 
austenitic vype ! have > indicated that it ane 502 which transform to austenite upon of 0.40 molybdenum should be speci- 
desirable to maintain a high heating an and back to hard martensite on fied. 

_ content and a low silicon content and ir cooling. Type ER 430 is considered — 5. Manganese and silicon contents. 

ak low ratio of silicon content to car- ferritie grade. Though its structure controlled to. slightly lower maxi- 

bon content is desirable. While the contains some martensite, on air cooling | ™Mum values than permitted by AISI 
> 2 reasons for the effectiveness of a oa the major constituent is 6-ferrite which des, since experience has shown less welding . 

e 


Manganese content in preventing crack- exhibits no allotropie change on heating diffic rulties when these elements 
are not fully understood, it may be and cooling. kept low. 


postulated that its effectiveness is due Table II it will be ‘that the 
to the elimination of grain boundary 


filler metal compositions are essentially 
‘films. It has been proposed — the same as the comparable base metals 
that low silicon contents and a low sili- va fewexceptions: These _ specific ations considered 
con to earbon ratio prevent the forma- The carbon contents for all except applicable to filler metals for use in 
tion of low melting silicate films w hich _ the ER 420 grade are kept low in order wide variety of - welding processes. It 
may also form in grain boundaries and to minimize the hardness and therefore — “should not be inferred, sn Mn er, age the 
cracking. veld-cracking -tende neies o of these 
In accordance with the above, the alloys when ient preheat is used. “specifi itions will in any way 
“4 carbon contents of ER 310 and ER 330 _ For ER 420, the carbon is requirec to user of the need to conduct sufficient 
ei higher than permitted in the other Le provide higher hardness than can be ob- _ one to demonstrate the acceptability of 
electrode ‘specifications. It _may be tained with ER 410, but more care is _ 
noted that a uniformly higher man- needed in preheating and ind heat at treatment Materials 
itent and a lower silicon con- to avoid weldcracks. > a more than one link in the chain which 
required for all the chromium- "The chromium contents: are prac- supports a satisfactory manufacturing | 


nickel electrodes than f ble, 
tically identical to AISI ranges except in control 


— specifications. This ER 430 where a very, restricted range ‘In some w elding processes, in some > 
rom the desire to minimize cracking in specified. Since ER 430 is a borderline - base metal | compositions, or in some 
_ the partially ferritic grades : as well as in 4 

ER 310 and ER 330 in the event that 


alloy, its corrosion and impact proper-— Fanges of mets al size or 
metal dilution causes sufficient t tion, 


ties are sensitive to change i in| composi- 


especially If chro- 
grades" fully austenitic. will suffer; jected. In such borderline cases, it is 
While it would also be desirable from deposits tend to show reduced impact easily possible for compositions of 
the standpoint of weld « crac ucking to per-— "properties. filler metal, both meeting the require- 4 
higher c carbon contents in the ER _ 3. The nickel is ments of these specifications, to result in 
308, ER 30: 309, ER 316, ER 317, and ER i _ aeceptable performance in one case and 


4 table performance in the other. 
rades, higher carbo on onter rejec I 
hese specifications, like any mate-‘ 


OF Molybdenum is an essential ele- ered the sole means of control of weld- 


% tion of chromium caused by the precipi- ment in ER 502 since it provides the properties. Qualification, super-_ 
of chromium carbides. Because creep ‘strength usually demanded of this ision, and inspection must be ‘used 
- grade i in service and minimizes embrit-_ provide proper quality control of the 

of ER” 316 ‘and ER 317 are tlement elevated “tempest, produe ct. 
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Wave is defined. as an el: astic 

tion whose energy is confined to a narrow 

region just below the free surface of an 
extended solid, velocity of 
propagation independent. of fr requency, 


w mechanical 


K anc 


7 
VanValkent 


he authors review dhe theory of 
wave propagation along” 
the surface of an extended solid 


depending only upon the density 


elastic moduli of the solid. 
this type are also called R: ayleigh w aves 


fined to seismological (3) and shock 
wave e (4) experiments until the dev velop- 
ment In the early 
known as the Re- 
-flectoscope, to generate and analyze by 
pulse tec hniques various types of ‘el: astic. 

w aves including surface waves, tecent 


technique have produced a new type 
search: ch unit for "generating and d detecti ting 
surface waves. 4 T hese search units 
atly facilitate. the experimental in- 
vestigation of surface waves under a 
variety of | conditions and extend 


ey 
inspection problems. 


»,2 


ake 


= transverse velocity, 


= surface velocity 


= wave 


NOTE.—-DISCUSSION OF THIS PAPER IS 
INVITED, either for or for the 
tention of the author. Address all communica- 
to AST Headquarters, 1916 Race 8t., 
1 The boldface in refer 
to the list of refe to paper. 


May 1954 


Wav es of 


‘surface waves were almost entirely con- 


1-- 


Ry 


In developing the ‘theory of surface 

wav es, _it is assumed that the solid i is. 
= 


perfectly el: astic, homogeneous, and 


small deformations. This is a reason 
i able assumption at ultrasonic frequen- 
- While solving the appropriate elastic 
eg ations (7) for wave motion along the — 


_ free surface of a solid, it becomes a Eqs 1 can be expressed as a function of 
their application to industrial parent that if the velocity of propaga-— Poisson’s ratio (7,8). This ‘relationship 


tion is to be. of frequency, 


Me 2 


\ 1 


Frequ 


4 


that these waves travel without attenua- ae 


medium edeptingi it to non- -destructive 


Velocity Ratios: 


uencies 


to the surface must be le urge compared to 


_ tion in the direction of propagation, but 
that their | energy decreases rapidly as 
the wave _Penetrates below the surface. 


the major axis of the ellipse is perpendic- 


ular to the surface and where the mi nor 
axis is parallel to the direction of prop- 


resents the major axis (transvé erse) 


iter 
teady-state conditions 4 


Baillie 


tropic. Further, it is assumed that the sary to introduce the parameter K 
advancements (6) of the Reflec toscope_ elastic strains involv ed produce very whose value will be dependent upon the 


initial bounc lary conditions. mete 


The velocity ratios contained in 


is given in Eq. 2: ane 


‘ot 


EDWARD G G. COOK, Section, Sperry Prod- 


a wavelength. h. The equations show 


4 


“motion follows : an elliptical orbit. 


7 
axes are given by expressions 0 


Eq. 1 where u represents the minor 
(longitudinal) displacement and v rep- 


were 4 
assumed to be established, it is neces- 


ucts, Inc., Danbury, Conn., is concemed with acoustic problems 
sce to the a of ultrasonic techniques | to the nondestruc- 
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projects elated to ultrasonic during 


tive testing of materials. 


the 


q 
| 
types of elastic waves that may be | 
SI 
ng 
iii 
the — 
ion. 
ing Kis 
lich 
me 
[ 
me 
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ess, 
por- 
not 
it 1S 


will become zero. Therefore, the tots tal 
Xi — e) ( | the two 1 maximum components, parallel. 
Poisson’s ratio. the maximum value of kinetic 


ratio of the surface to energy 1s proportional to the maximum 
the longitudinal velocity | can be related: value the the 
; 


to Poisson’: ratio by aubetitating the we. the 


‘ 
_ following expression for » in Eq 2 ‘3 energy at the surface may be oes 


— 


face Velocity Transve 


as the sum of the squares of the displace- 
ment functions g given by Eq 1. 


.(3) 
son’s ratio. The ratios of surface 1.—Ratio Surface Methods of Generation: 
transverse velocity were computed as Velocity versus Poisson’s Ratio. y irestone propose 


Sa, 
ratios computed from Eq proposed the use of a x -cut 
_ shown in Table I to three quartz erystal to generate surface 
figures by inserting each 0.010 increment 


waves. The w idth of his crystal had to 
of Poisson’s ratio into Eq 2. The ratios 


ayes about seven times its thickness. 
of surface to velocity were type of crystal is satisfactory for 


iboratory measurements but it is 
practical for industrial applications, 
he Another method of generating surface 
ow aves is to place an X-cut quartz crystal 
against the sharp corner of a plate: sO 
that the face of the crystal makes an 
= of about 45 deg with the surface 
4 = of the Plate. But the energy of these 
a waves is relatively small when compared. 
toothermethods, 


The construction and perf formance. of 
of the displacement 


Ab 
OF the the new crystal search unit it 
can be computed for various Poisson’ laptable to both i industrial and 
ratios. The results of these calculations 


applications. T his search, 
«an be illustrated by the diagrams of 
‘Nie. _3. This type of -Tepresentation | Velocity versus Poisson’s Ratio, Velocity An X-cut ery stal i is 


J has been used by Firestone. The solid . wa ee from Eq 3 and Fig. 1. against the surface of a w edge as show no 
line represents the surface of the mate- in in Fig. 4. The wedge angle ¢ is chosen 


. The dashed lines. represent various - refracted angle ¢2 is 90 deg. 
depths. below the surface. The proper wedge angle can be obtained 


Snell’s law: 
from ‘ne W la 


= ‘been given by Bergmann 
= 87 + 1.12 


OF 


the values from the 


Velocity ae Velocity 


ratio are drawn on the same figure. All 
the magnitudes of the ‘displacements 
are referred to the value of the trams 


four different values of Poisson’s 


dition may be a 
partial differentiation with respect to v; = velocity in plastic w edge : and 
direction of the displacement functions = surface velocity | 
giv en by Eq The elastic stresses When the proper angle is obtained, a 
be obtained from the strains by apply- relat ely high-energy surface wave will 
ve A be propagated along the surface of the 
Computed Values for Fig.1. of the stress in the forward direction only. 
steel calculated and In all three of these methods the 
plotted as a function of distance below piesoelectric crystals were excited 
surface i in a rec ent (10) he resulting surface wave detected and 


= 


= 

7 
935 total energy of the wave the computed curves of 
— ata given depth is equal to the sum of :: Figs. 1 and 2 To accomplish this the 
the potential and kinetic energies. The longitudinal ‘and surface velocities o 
potential and kinetic energies can be three materi ials were experimentally 

divided into ¢ compo' nents parallel to the determined. “Then the velocity ratios 
and minor axes of the ellipse. were taken and the value of Poisson’s 


can be samines that for a giv en axis sand Ha ratio for each material was determined | 

_ The materials used were steel, alu- 

48 will a constant Ww ‘ith to time: titanium car bide. The 


gh 
‘the kinetic energy be- measurements were made by employi ing 
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Poisson’s Ratio! vr/vt Poisson’s Ratio 


2g 
4. 
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a) 

| 
a 
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080.....| 0.889} 0.340... 
090.....|0.891] 0.350... w 
130... ||| 0.899 0.390... f 
160... .| 0.904 0,420... | 


will 
the 


and 
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s of 


s the 


4S of 


tally 


-ereased “until approached a wave- the one shown in Fig. 5 was taken. over edge a and continue down the flat 


function of distance below the. ‘surface Crystal 


VELOC MEASURE! MENTS 


em vr, em per = vr/eL oisson’s Ratio? 

= 


9 


Titanium 


obtained by taking the sum of the 


Poisson’ 8 from. Fi ig. 2. 


a 


“by Eqs 1. Poisson’s ratio for aluminum 
assumed to be equal to 4. These 
- theoretical points are good only to slide © 
rule accuracy. ‘The experimental and 
theoretical curves normalized at 


~ eves: on many sizes and shapes of 
“eal samples of steel, aluminum, beryl- 
on these samples i indicate that surface 
“wave es will travel with practically n no at- 
- along many feet of a solid if 
_ the surface of the solid is ces pol 
- seratch or defect in or just below 
the surface will cause an acoustic re- 
This “reflection ean be de 
tected by the Reflectoscope and will ap- 
pear as a signal similar to those shown in 
Reflec ‘togram of Fig.5. Theapproxi- __ 
Surface waves can be generated on 
curve ed as well as as on flats surfaces. ‘Some 4 


5 examples are shown in Figs. 7 through 


will propagate around corners if the 
the Reflec Fable Il lists = from the sides of the test. corners are not too sharp. 
results of these measurements.  Reason- An estimate the relative igures 8 9 illustrate how the 


able values for Poisson’ s ratio were gy of the surface wave at various new search unit makes it possible to 
tained. depths below the surface can be ob- props gate surface waves on complex sur- 


te During the course of these velocity” al tained from the amplitudes of these re- faces. In ‘Fig. 8 surf ace waves “were 
measurements, it became apparent that flections. generated on the curved aluminum sur- 
if the thickness of the material was series of ‘Reflectograms similar face. . The waves were found to travel 
Ne 
length, data interpretation would = indication of the energy of the surface — surface to edge 6. Strong — 
come (11,12) wi ave at four depths: was ob- obteined from both edges a and b. 


An experimental study of how the x- Crystal- 


with one of the new 2.25-me, wedge-type 
Search units. The test block is shown 


in ‘Fig. The aluminum test block 


of an aluminum block was carried out 


has seven 0.018-in. diameter holes 
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deg. 
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ae produced by the reflection of the Fig. 4.—Methods of Ge 
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plications, impa uc ot or d ynamic 
ance is the most important functional 
property. i Impact. tensile strength! is 
another ‘such property. In service, 
usually occurs under dynamic 
‘conditions—that is, failure i is” ari ‘ip, 


ure 


unlike the tearing that results from the “a 


slow movement of the jaws of a testing 


nmonly 
used tear tests. An impact tear test, ee 
therefore, simul: ites conditions in serv- 


machine employed for the cor 


a 
suitable accessories, could used for 

the determination of imp 


and strips: of fabric, as 
ractical labor: atory y testing as 

tinguished from researc h “testing, re- 
quires’ ‘an instrument “which "provides: 
technically acceptable accuracy at lw 
testing cost. Furthermore, since: im- 


“pact st strength varies considerably from 
that of a strand of yarn to that of a strip — 
of heavy fabric, a broad range of ca- 
is necessary if one tester is to 
ide adequate precision for all. 
tester meeting these requirements: is 
unusually v ersatile, circumstance 
hich should encourag e the practice of 
determining impact which has 
heretofore been neglected. 
The instrument devised is, in I 
ciple, an ordinary pendulum impact 
tester such as is employed for metals, 
plastics, etc. In testing yarns, cords. | 


pac 


Rade B. 


carries a lamp which is attached to verted into force 


ballistic test for yarns” and fabrics, 


yrin- 


sc Tester ter 
il L 


| 
nan A. 

British ‘Standards Handbook N 
“Method of Test for Textiles. 
tester has a supplementary specimen — 
. endulum mounted on the same axis 
the weight pendulum. ith the 
in successfu use over, ‘specimen pendulum vertical, tab 


to a > post. When the weight 


desired length of tear. However. the | 
pendulum is dropped, it picks 1 up the 


- sample of fabric av ailable i is not alw ays 
sufficiently large” for cu tting such a specimen pendulum, tearing the — 
on: ‘men. . The energy absorbed is read as 


speci nor is it easy to die one out; 
usual from the ¢ position ofa pointer ona a 


tensile strength of yarns and fabric 


strips or tear resistance of fabrics— 


The E Imendorf tear ti tester, 


ot As long ago ago as as 1910 Lester? dev veloped - * oe has many of the advantages of of the tester 
herein described, but it is not strictly — 

referred to by Turner r and Ve enkatara-_ 

man,* who further provide references to — 

“other previous work; ‘Turner and 


an impact tester. The tear startswhen 


= Venkataraman themselves employed 


_Goodbrand ballistic tester for yarns. 
A ballistic tester orginated by the 
‘Shirley. Institute, England, is 


adapted to than teartesting, 
describes : a ballistic tester 
to short samples. In this in- 


J. Journal, Textile Inst., , Vol. 
3A. James Turner and V. - Venkataraman, 
“A Study of Comparative Results for Lea, Single 
- Thread, and Ballistic Tests on Yarns from Stand- 4 
ard Indian Cottons,” Journal, Textile Inst., 
22, No. 4, April, 1931, p. T197. 


ork of of Short Textiie Samples,’ 
Journal, Textile Vol. 42, No. 7-8, July- 
— 


. 


and strips of fabric, one end ofthestrand 


is clamped in a jaw in the bob of the 
pendulum, and the other end is clamped © 
between fixed jaws. — The length of the 
‘ and the position of ‘the fixed 
_ clamp are so selected that at the low 4 
point of the swing the strand is taut and 3 
at the release point slack. The break 
"penuee near the bottom of the 
- the point of maximum velocity. | 
For conducting a tear test, the sim- 
- pilest method is to cut a strip of fabric 
with two long. tabs, stopping the center 


10 


‘NOTE NOTE.- THIS PAPER 

% INVITED, either for publication or for the at 
tention of ‘the author. Address all communica- 
tions to ASTM Headquarters, 1916 Race St. 

Pa. 

4 For examples, see John B. Dickson, “Fune- 
tional Properties in Textile Design," ‘Journal, 

Inst., Vol. 44, 8, 1953, 


7 A. G. Spalding and Bros. where he worked on dynamic properties " 


ut short of the end i in onder to leave the . 


JOHN B. DICKSON, Technical Ar Analyst i in the Textile Division of « | 
‘The United States Rubber Co., was formerly Technical Director of 4 


of athletic equipment materials and devised various | dynamic lea 


He is currently publishing series “engineered textile. design.” 
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N. J., having charge of testing, test methods, and the preparation 
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itis 
two strips of steel which straddle the 


disk carrying the scale. The scale is 
— ated in degrees, with the table for 
conve er rting degrees into o inch-pounds 
show non the disk. The tester pic tured 
has a capacity, without added weights, 

32.2 in-lb when dropped from the 
usual position, and 68.5 and 116.8 in- “Ib 
whe n weights in pairs are bolted to the 
pendulum bob. For reading the degrees, 
lightweight cursor is hooked over the: 
edge ¢ of the disk and held in place by a 
spring on the back, attac thed at the axis” 

{ * of the pendulum. The cursor does not. 
show on the photograph as it is ste arted 
bottom position: where it is 


Which T 
chain to a sti ationary anchor. 


ar test ting. L ang con only results 
height of drop i is adjusts able, w hich 


iy" of bs allis‘ie tension tests, chiefly on fibers. 
A ditierence in terminology is to “aie 
“noted. The British use “ballistic”; 
we prefer “impact. ” The latter 
American usage for similar testers 
ployed ‘or metals and plastics. In 
t terior alhsties the pendulum used to 
projecti je for measuring its 
_velocit y is 
um en mployed for f 


VOLUTION | OF Tester yelp 


1943 an impact tester (tester 


No. was coustructed at the General 


Fie 1. ‘colar 1 Textile Impact Tester r Arranged for Impact Tear Test Showing Position onion of 


ear Starts. dine! 


ber of improvements. capacity 


pacity can be doubled or trebled by the 
addition of one or two pairs of weights. 


ithout weights i is 196 in-lb, which 


in effect provides for lower cape wity. 


concealed by the | pendulum. The cur- 
sor shows no overrun and the effect of 

friction i is negligible. The pendulum is 
stopped by hand after it has 


‘ Figure 2 is a photograph of the third 
trument. With the legends it should 
»e largely self-explanatory. A knurled 
nut at the axis controls the friction 


on the pointer ‘to prevent overrun-— 


ning. The instrument as pictured h 
a capacity of 196 in-lb and the scale— 


is. zraduated t to read directly in inch- 


pounds; - the capacity. is doubled or 


The above instruments have been trebled by adding weights. The in- 
an for determining impact tear and strument is equipped with a level and 


tensile strength of a wide variety of | 
textiles, including coated fabrics. 

INSTRUMENT 


Al Figure Lis. a photogr: aph of the fiat 


| 


of the United States 


Rubber 0. af, er preliminary experi- 


Ss 


provised from a Suter pendiium tension bol 
tester. - During» World W ar I 
on this instrument was fur- 


nished to the ‘United States Quarter- 


master Corps, for whom one of the _ 


authors was- a consultant, and an im- 
proved tester (tester No . 


structed at the Jeffersonville’ 


_master Depot. This had 
four scales of 196, 205, 5, and 
capacity. pares ted 

testing for impact tear and lon ztud nal 
strength; tennis coud be 


No. 3) was built at the Developmert — 


Laboratory of the Textile Division of the 


States Rubber wi 


leveling screws ‘and a brake to stop the 

pendulum after it has completed its 

sw ing. The pointer should be of light 

weight to reduce momentum and elimi- 

ate ov errunning ith minimum friction. 
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ms “Fig. 2.—-No. ae Arranged for Impact Tear Test with Pendulum in 
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one of the tabs of the specimen should pulled out than when was 
be quick- ~acting for speed in te testing, prevented by back-cutting, 
“give” of the fabric in the clamp, | and wit to tensile strength of strands and of strips 

‘should preferably be light in weight. fabric raveled to. in. in width. is 
In Fig. 3 the clamp is shown as it \ simple. necessary to adopt 
vised to effect a compromise among these | = length of specimen t betw een grips” 
en results are to be compared. This 

‘requirements. operates with an ec- when results are to be compare This 
centric cylinder similar to that on safety length as employ ed for tester No. 3 
operated with _a clock key, not shown in Impact strength is expressed i in energy 
the drawi ‘ing. It can be set to three units, as distinguished from the practice 
‘positions for ac commodating different | of converting British ballistic 
thicknesses of fabric. Good results fiz i Elmendorf tear tests into force 1 
clamps—a commercial buckle consisting. ly ‘Preferable tha units reported 
in effect of two D- rings, one slightly Ut press this fact. 
smaller th: an other, with tab | Provision “must ‘be made for cali- 


threaded through the rings so that a brating all testing instruments. There 
pull ‘tightens dow n on | fabric. sll ‘of the i of In a 

‘The doubtful point here, however, Fig. —Quick- -Acting Extension of the impact tester, but this 
the possibility that there may | be “give can be checked by weighing the hori 


at especi wii h fabrics, = = pointer es jasainst the zontal tal pendulum, 
Marae MATICS OF THE PENDULUM 


somewhat upon its arrangement, may ployed in the British Standard ballistic laws of the 
slightly affected _by the extension test eliminates the influences of certain — the following summary of relevant 

and eure or not this variables and also takes care of the mathematical equations may be a con- 
“end effect’ "—the tenideney of the end one _ contracting or 


1-in. and the other for 4-in. lengths Ww = weight of f pendulum 


4. 
droppin 
attached at Ne of ‘are used, ¢ one 8 are in inches, pounds, and « degrees: A 


__ low point; this can be done by using “7 
thr ead of negligible strength to connect tear. The difference between ‘the 


the extension clamp to the pendulum. | results of the two is re . 
> sported. , 
Set the pointer behind the zero point = tendency for ‘the end of dulum to “center r of gravity = 


bal dulum on 

the scale the usual amount (see the some fabries to » pull out instead of 

following paragraph) and release the breaking an _obv rated by nie ge an “measin 


ween te of the axis of the pendu- 


nergy E, inlb = WL (1 — cos | 6) 
justment of the drop position of After the pendulum is mounted, the 
hi When the frietion required to pre- instance being 1 in. and the back-cut  _™achine constant can readily be | 
overrunning of the pointer is being tin. The fabric had 50 ends and without dismounting. eigh in pounds 
preciable, it is desirable to minimize 40 picks per inch. To ascertain the ef- the 
and standardize the effect. An impact fect of mistakes in lining up the 
tear test on No. 3 tester is conducted as cuts, , the back-cut was offset a counted ist from the axis. ” For example, a Joop = 
a follow s. One tab of the die-cut speci- number of yarns, es al 4 er cord can be clamped i in the j jaws of the © 
menisclampedinthejawofthebobof dint pendulum bob, an accurate spring scale 
the pendulum and the other tab in the hooked into the loop, and the scale read 
on the tape extension. (Fi wilde. = Impact) No. of Yarns when the pendulum is horizontal. Ac- 
a ib cording to the law of levers, the product 
men for 1 in. of tear of force multiplied by distance from 
raised, latched, released, and braked on None quires the same numerical value as the 
the return sw ing. The first specimen Back-cut offeet 2 yarns.../ 17. one product of weight by length when ap- 


Back-cut offset 4 yarns... 


7 
ina set is an extra and for it the pointer offset 6 yarns... 17.33 |None_ 
4 Starts with the pendulum and the end ideals 


4 

-clothespin. For, the orded tests With ordinary ca care in ‘aligning the 
cuts, there should > no appreciable 

follow, the pointer is set in line 


effects on impact tear even if the align-— 
with | the clothespin and on ol ment is not perfect. There is no satis- 
_forws ard 1 with subsequent | tests or the re- factory way of correcting for the num- a 
sult is r ejec “(which has’ ye ber of yarns which pull out. Instances Fig. 4 |. —Dimensions of Impact Tear 
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of tests was on length of tear 
0.5 to 3.0 in. at 0.5-in. steps, — 
short tab. The points | plot as 
straight lines but do not fan out from — 
origin of coordinates; they = 
higher than zero tear strength at zero 
a common origin. 
None intersected another over a range 
of tear resistance for a 1-in. length of — 
tear from approximately 10 to 65 in- 


a's the resilts at any length of tear are 
comparative and ‘Satisfactory for prac- 


machine econstant 


‘neidentally, when the pendulum i is 
zontal, din te 90 deg, cos 90 deg = 

a — cos 6) = 1, and FX is ee 

pounds ws 90 deg swing- -through ¢ of the 

grees from the perpendicular, which 

ss Fequires reference toa conversion table — 

graph of degrees into ) inch- -pounds. 


show : 


g. Ifa a cor rection one 


cannot be accurntely made 
_ Simple proportionality (that the result 
for a 1-in. length i is half that for a 2-in. 
length, for example). _ _ If the British dif- 
3 ference method is employed, the fact — 
that the lines are Straight indicates that 
the range from 3 to 3-in. length 


at drops 102 2, 90, and | 
perpendic ‘ular. The averages were re- 
spectively 25.3, 24.5, and 23.0 in-lb, 
and the grand av erage coefficient of 
variation: was 6.4 per cent. ‘The dif- 
~ ferences in impact strength are not lar ge 


length of tear. The lines do, how ever, but they increase consistently with 


height of drop; the explanation may be 
that the impact ; strength increases with 
impact velocity, corresponding to the 
_ known increase of static strength with 
rate of separation of the j jaws. 
5. of Length on Impact 
sion.—The impact tensile strength of a 
cotton tire cord was determined for 
lengths: between the jaws of 31, 45, and 
in. Over this range the ‘results plot-_ 
ted ‘as a straight line but did ne not ex- 
_trapol ite to the origin of coordinates. 
cu cursor (pointer) ‘positively must 


aes of percussion, T is the time i 
seconds for 

swing of the pendulum, and g is the con- 
“Mant of (386 in. 


The ‘velocity 0 of the pendulum at im- 
can be computed the equa-— 


tion: 


velocity, ft per Bec, v 


that is, the vertical distance from the 


the pendulum hangs perpendicu 


larly. tester No. 3 the impact v eloc- 


_ proximately 12 ft per sec or 8 miles per 


3 readily be i 


as of weights 


so sele 


‘should 


geale need only An some 


simple number, 2, Sete, 
ek hen | n the capacity i is reduced for low- 
strength textiles by lowering the drop 
point, thus utilizing the more extended _ 

_ bottom part of the scale, the computa- 

; tions involve subtracting tl the scale read-— 
ing of the test from the scale reading 
a for the free swing (or as the case may 
3 be, the free swing corrected for the ef- 


- fect of extension clamp and tape). For 


aoe convenience i m subtraction, | ‘it is de- 
sirable so to adjust the drop: that the 
gseale reading is a simple whole number, 


of Tear —When a die is 
‘ So used to cut the specimens, variations in 


length of tear do not occur. . However, 


the effect of length of tear may enter 


into the handling of the 


where h is the height of drop i in feet—_ shears, the effect of 


ity from the usual drop position is ap- Fe 


As already indicated, the capacity can 
means of the 


EFFEC! T OF VARIABLES ON 
tion might especially helpful i in the 


wae) L is length axis to the of tear it is immaterial of 
— lengths i is adopted. i) 
one ‘complete to-and-fr 
gud tear axis also occurred when long tabs 
per sec, 12 in. between jaws, were 


An intercept on the zero length of 


used. — The total energy absorbed goes 


not only, into tearing the fabric but 
stretching the drop; the pointer should again move 


«2. Width h of Ta Tab.— Since it is desirable 
for “many reasons to die-cut the test 
" specimens rather than cut them with 


accidental variation 


not. overrun. To test for overrunning, 

proceed as follows: drop the pendulum 
and pick up the pointer at, say, | the top | 

= of the swing. Move the pointer - back 
slightly from its stopping position and | 
again drop; the pointer should move | 
ahead. Again move slightly back and 


iy slightly ahead. If it does not there is 

-overrunning, and the friction nut should 
7 be turned to increase the friction until 
overrunning ceases. Dry washers cut 


n width of tab does not arise. However, from — old felt hats: prov ed the most. 


1 
_ jaws in the drop position to the Seale were made with 2-1 -in. length 


of tear on a lightw eight cotton fabric, 
using tabs approximately 12 in. between 
grips (without an extension tape), and — 
$3 3, 1, and 1} in. wide. Some of the 
t-in. specimens broke i in tension. The 

apparent tear strength incre: ased from 
e 4 to 12.7 when tabs were narrowed 


1 to 4 1 in. decreased to 


in n stretching the tabs, the nar- 

‘rower tabs stretching more than the 

wider. It is evident that, with the 1-in. 
, the 


_Tear.—Unless marks are placed on the 
tabs for clamping, which would increase 


the cost of testing, the position of the 
pendulum when break occurs will vary 


_ the effect of differences in the position of 4 


SI “the pendulum likely to occur in practice 
is negligible. If desirable, however, the 
worker making the test can lower the 


‘pendulum after clamping and quickly 


note whether it is perpendicular when 
tab and * spe are taut. This precau-— 


of g uniformly. 
Height of Drop.— 
ts \ were made on five | cotton oy yarns 


effect of width is is small. 
Position of Pendulum at Start of 


satisfactory of various materials investi- 
gated for controlling pointer friction. 


4 Impact Tear, Static Strip Tension, Mul- 
ai: len Burst, and Elmendorf Tear Tests: mM 


arp impact tear in inch- -pounds, 
static strip tension in pounds, 
len burst in pounds per square inch, and 
ow arp Elmendorf tear grams force 
were determined on a v: rariety of 
coated and coated fabrics, ranging 
ia coated from 2.4 to 17.0 oz per sq yd, and 
: including cotton and one nylon fabric. 
The average coefficients of v variation : 
shown in Table I. Elmendorf tests w 
_ made on only seven of the samples. 
TABLE I.—COEFFICIENT OF VARIAT 
OF IMPACT TEAR, STRIP TENSION, MUL- 
‘BURST, AND ELMENDORF TEAR 
TESTS. 


Impact |, _ Strip Mullen Elmendorf 
Tear, |Tension,| Burst, | Tear, _ 
|per cent) per cent | per cent per cent 


ol 
Samples. 


50 
75 4. o1 


Tear 


usual custom to employ ‘el 


sts: 


Bi is the 


that in many ‘instar 


® 
— to 
; 
Wen: attachment of the specimen is 
correctly at the center of percussion of 
the pendulum. This center can 
located by timing the swings of ¢ 1e aa 
Dendulum and using the equation: 
— 
— 
— 1 
— 
— 
bol ‘e bolted in pairs, Ww gy 
on each ‘side of the bob. As 
2 convenience, the weights 4 
— 
—_ 
: 
| 
i 
| ces the tear Hed 


a afew 
and the extent of variation 
is unreadable on the scale. The figures 
im Table II are » more comparable thanis — 
frequently the case, having been selected _ 
with this fact in mind. ._ The fabric 


Wi Cotton Cou 
_Impact 


2. 31 
A 


Impact 

\ Tensile 

a *F 
ced 


Cotton: 
7 


= he test was 


4 tongue and the static tests are av erages: AY 
of the traces on autogr aphie charts. 


TABLE [I.—COEFFICIENT OF VARIATION 
OF IMPACT TEAR, SINGLE TONGUE 
TEAR, AND TRAPEZOI 


18.38. 
20.20 


me & 
Warp, ra Ww 
in- ‘Ib ib 


— 
erage 


ae 
strength.| 39.9 |31.7 


Coefficie nt 6 

per cent. 


Bt | 


1 
Vy 


13. 4 


oTE.—Cotton count as a measure of yarn size is in reciprocal unite of linear density, and yarn ‘fine- a 


aes a increases with the numerical value of cotton count. The equivalent cotton count of a ply yarn can ; 


11. 4| 62 62. 8 


atl 


SB be computed approximately by dividing the cotton count of the singles, the figure before the slant line, by 


th the number of plies, the figures after the slant line. 


Im pact and Static Tension Tests of Cor 
he coefficient of variation of 20im- 
as 2 «per sq yd 
act tests on a cotton tire cord was 2 


= cent and for ten static tension tests — 
26 per cent. 


mpact and Static Strip Tensioh Tests of 
} at irk fo Of 
The in able III apply tothe a nig not break. 
fabrics on which test data appear in ‘the 
a 


each were tested. 


- 


he show that the pre- 


Filling 


24.7s/1 


Pp 


38.3 


23.7s/1 

28.5 


16. 58/2 8.0s/1 


10.3s/2 | 10.0s/2 


tton Count arns per Inch. 


per sq yd 


Popes variation is s low er for the impact test 


other tests with which it is 
| 
18 6. 10s/6 | 10s/5 


TLL 


Imp act Tensile Stre th of of 


1 


108/2 


Data illustrating impact take 
“of strands and fabrics and impact tear 
of fabrics are shown below 
tests: were made under the usual 
c= conditions of approximately 65 


per cent relative humidity and 70° F. 


TABLE IIl.—COEFFICIENT OF 
ATION OF IMPACT AND STATIC STRI 


: 4 


Yarn 


mn secured on the No. 1 ‘machine, using a 
29-in. length of specimen betw een the 
jaws. Singles and ply yarns of both 
ss SENGION TESTS. cotton, a low stretch fiber, and dynel, a 
Ampact [Station high stretch fiber, were investigated. 
addition to impact. tensile strength on 
| hess ten specimens, static tensile strength and 
% per cent|Pe break elongation on five specimens were 
determined for comparison. For com- 
14.0 parisons of yarns of different sizes, the 
Dynef ag als strength per unit linear density is useful; 
‘the break factors are defined as follows: 
— static break factor = 
@ Tore across filling, ¢otton count break load, 


Warp 
per cent 


15.00 


May 1954. 


— 


Warp 


31. 


353 


LE STRE NGTH OF F ABRICS. 


“Warp | Filling 


Impact 


Static 
Break Factor 


Impact ern eak Factor 


Filling ene Filling 


16: 


78.7. 


act Tear Static 


= Factor ar’. 


16.6 
130 


7. 


| we 
0 


"> 


108 


results shown in Table IV 


a 


ate 


mn Because of the variability of yarns the 
otton count of the yarn actually broken — ag 
in the impact test was determined by i‘ 
cutting out the broken yarn (of known: 
length) at the jaws and weighing the 
broken parts. This refinement. was not 
used for the tension test, the cotton 
count being that determined by the cus 
tomary skein method. 
; The effect of elongation in increasing 


J 


cotton and dynel yarns, | but the impact — 


TABLE IV.—COMPARISON OF IMPACT AND STATIC TENSION TESTS ON Y NS. 
| Nominal _ Break 
ge | ws | oe 
ith |, 85 832 
| | 427290 | 26:5 | 30.75, 
Ls? 
+, a 
ust = 
top | 
ack 
and 
Ove of 20.1 | 23.0 — 
nost. 
asti- 
J act Tear 4 
ful- p | Filling | Warp | Filling | Warp | Filling = &§ : 
TION — 
MUL- 
‘EAR 
endorf 
ear, j 
cent 
| 
— 
— 
Tear 
ear 
‘the | 
onse- 
tear 
1954 


and tabs 1 by: 4 in figures me: 


that warp y: rup 


fi ures for dy nel (static b elong: ation 


— approximately | 32 per cent) are roughly e t warp yarns are ruptured, with the = 
four times those of cotton (static break direction of tear parallel to the Grab, 
elongation approximately 7 7 per cent). yarns, and conversely. All fabrics are “min 
approximately 7 7 per cent, that of comparison of | “intrinsic tear Diecut (arbor press)... + 25 
| fiber approximatels 35 per cent. resistance and for design of fabrics for 


density of the yarns broken across a 
in. width of warp or filling. “Impact ~ encilling the line which insures that the i 


_raveled to 1- -in. width, with length be- 
tw een the j jaws sof 31 in. _ For compara- = 
purposes and for design 0 of fabries for 


plate. used to draw the line parallel to 


factor i is useful and has been 
the y arns 


"This factor is the impact break ener: impact tear factor = 

Number of yarns ver in. 
inch-p pounds | per unit linear density of 
the yarns in 1-in. width of fabric, the ‘Table shows nominal co _ Further, the time required for: 
linear density being in reciprocal “counts and yarns per inch, but measured impact tes wr tests has been compared 
eotton coun ¥ The definition i is figures were used i in computing the im- with the times for making three static 
pact tear factors. St tatic strip break tear tests ‘in current use. 
‘Impact break factor = (in-lb X factorsareincluded. aver age figures for one cotton and one | 


Static break of 1 by 3 raveled CoMParative Cost or LE TEST single tongue 26, double tongue ‘18, and 


strip tension results are i included for trapezoid 19. pers eT. 


comparison. All fabrics are re plain w Ww eave. The figures i in Table VII are intended 4.08 
All figures a are av of five only to give an idea of how the cost of 
e are indebte to S. M. Cadwell, 


mens. the impact tear test compares with that 
Director the Research and Develop 


Considering filling data a (the the static tension tests in current use. 


Bree warp yarns ¢ are sized) the static — Results on other | fabrics will obviously 


of o our al Laboratories for permis- 
sion to publish this paper. W. H. Me- 


break factors are seen to be approxi-_ bre differ from those on this specific fabric. 
prs mately the same for dynel as for cotton, The impact tests were made on the No. 
whereas impact break factor for 3 tester. 

dyne nel is approximately three to four The times. required | for operators to 
times that for cotton. This difference conduet tests, and 


impact tear, strip tension, of the staff of the Dev q 
. grab tension tests on a cotton sheeting tory of the Textile Division have con-— 
81 in. wide, 4.2 oz per sq yd, 71 .X 58. tributed improvements | in the in- 
T he times are for ten | specimens each of |  strument at and method of test: E. ae 
warp and filling—that is, a total of McMaster, in charge of the testing 
Impact tear dat a have been selecte & ver? recorded readings by each method. The 

tere a variety of staple-y arn fabrics from _ time for impact tear ine ‘ludes preparing 
tests made on the No. 3 “machine, the the extra specimen for setting the instrument and 


at 4 
Bibliography o on n Steam iot 


per cent) as with cotton, 

(approximately 7 per cent). 
ear: rie 


laboratory, A. Hobbs, Julius Blum, 
ad H. P. Riley , who built the third 


Sound . Absorption Coefficients of 


Architectural Acoustical Materials 
The American Society of Mechanical Engi- tributing to 59 E. 55th 
neers, 29 W. 39th St., York 18, N. as deposits, corrosion, and plant opera- York 22, N. Y., 50c. 
in _ conditions, pretreatment of boiler feed- o letin (XIV) containing technical data on 


sense might include all water, -antifoam treatment, control of 
of boiler water treatment as well of boiler water, and 
‘many aspects of boiler design and opera- volatile inhibitors for presenting conden- Assn. contains considerable up-to-date | 
= . For the purpose of this bibliog- iy. sate system corrosion. pe pablo 


eee information arranged in the form of 
raphy, compiled by the Steam References arranged alphabet- summary tables and w is referred to 
tamination Subcommittee of the Joint 


“ically by author’s name. Eac +h referenc e as producer t: ables. The summary tables 
fb Research. Committee on Boiler Feed- is numbered for ease in identification. | describe various acoustical — materials 
water Studies, only those references short annotation or abstract is in- according to types, available 
dealing directly with steam contamina- cluded with each reference where the - thie knesses and source. The producer 
_ tion have been included. ra original material was available for ex- ~ tables provide data such as thickness, 

_ From books and per iodicals of sev veral 


amination. A classified index groups flame resistance, light reflection, sur- 
have been culled and pub- subjects under seven main headings face, and sound ‘absorption coefficients. 
lished in this bibliography 1085 refer- subheadings. Some of the In addition, there are shown graphically 
i) to information on contaminants in — references relate to early investigations s types of mountings and also sound ab- 
steam and how to determine them, the but the bulk of them cover the liter sorption coefficient di ata on general 
mechanical and chemical factors con- from 1920to1952, = building materials. 
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ELECTRONIC THICKNESS TESTER’ Com is Eq 


It’s no necessary to ‘spend hours of tedious 
oe labor determining the thickness of plating. You “4 
7 can do the job simply and quickly with the Kocour 
Electronic. Thickness Tester. test can be 


inab about a minute. 
Elim mates fe 


Col 
| 


iy 


— 


You get accurate results because . 


ment is virtually automatic . readings | are direct 
thus human element does not affect which 


various magnetic and non- -magnetic metals, 
plastics, ceramics and other non-metallic base 
materials. Accessories: are “available 


Gua aaranteed tion 
WRITE FOR LITERATURE TODAY! 


We will include a a "reprint of ‘Thickness of Electro-de- 
Coatings by the Anodic Solution Method" by C. F. Waite S ciety for Testing 


| || KOCOUR COMPANY 


2 *See the Electronic ‘Thickness 1 Tester demonstrated at the ASTM _ : ring Comp 


~ 1954 


| . determine — 
THICKNE | 
me 
eS, 
inf 
114 
the 
= 
for determination of carbon and 

dto ‘the American” 
neral_ — 


News items concerning the activities of our members 
‘ S requently two or more members may be referred to in the same note, in which case the first — 
is used asa Iti 1s believ ped that this ai arrangement w all fac ilitate reference 


he M “Louis } J. Baudis has een Robert F. Duncan has ome 
for many years in various phases of the President in Charge of M: anufacturing, P Manager of the Package Products Divi ision — 
Society’ tec ‘hnical work, were” among 2 Bollard a port, Conn 1985 andi Calumet Co, ago, 
American Chemical 50-year mem- 
bers feted at the Spring meeting of ACS i in 
L aboratories, Chic: ago, Ill. Stanislaus aig De Koppers Co., Inc., Wood 


Di | Ohi ing Membership in ASTM and has served 
Skowronski, Research Dept., Raritan” ‘ing ivision, on Committee D-2 on Petroleum Products 


Copper W orks, International Smelting and Lubricante. q 
thd Robert B. Vstng Chutes Boga ins tied as Cit Bela, Dicar of 
of Ceramics at Rutgers University, New Chemist, Research -Commer- 


‘N. cial Solvents Corp., Terre Haute, He ‘Til, has been named to receive the 1954 


is succeeded by Ri Robert R. Bennett. a € ‘arl- Engle r-Medaille Germany’s highest 


PY? award in the field of mineral oil science. 
Cameron Baker, Research Engineer, Causing, formerly will be made during the Con- 


United States Testing Co., Hoboken, Civil Engineer, Porter- Irquhart, Skid-— gress of the German Institute of Petroleum | 
“has been named Chairman of the Textile more, Owings & Merrill, ‘Casablanca, ind Coal at Essen in October, at which — 
Section of the New York Board of Trade French Morocco, is now on the Staff : at _ time Dr. Egloff will give an address on 
 Prineeton University, P rinceton, N. J. “Chemistry i in the | Modern Oil Oil Industry. 


vans retired as Chemis 
Ev tired Ch 


-epperell. Manufacturing Co. Laboratory, 
Biddeford, Me., and has been succeeded 
by Joseph Ww. Cummings, 


Graf has been named 

E meritus, Mechanical Engineering, Oregon 

State College, Corvallis, Ore., having re- 
tired April 1 as Director of the Engineering 


Designed for esting F. formerly Superintendent, 
p97 ‘Ss if Receiving Tube Plant, Crosley vivision, 
‘Spee Manufacturing Corp., Batavia, Ill., 
controlled separate now Manager of Engineering, Westing- 
ths fo range +30° F to house Electric Corp., Bath, N. ¥. 


- 
James W. Halley has 
Assistant Superintendent of Research 
Development, Inland Steel Co., Indiana 


Margaret Hays, Tech- 
nologist of Textiles, Aeronautical Materials 
_| Laboratory, Naval Air Material Center, 
Philadelphia, Pa., was featured recently in | 
| the first of a series of articles by the Center 
-Murp hy & Miller 2 3 section $ wspaper, ‘ ‘Air Scoop,” to inform em- 
feature individually con- | - 
trolled and refrigerated wells to ployees of the different kinds of jobs hel 
provide maximum test flexibility — ia NAMC women. Following a review 
and greater accuracy in tempera- a Miss Hays’ career, the article discussed 
. ture control. Heavily insulated ae res ... eliminates temperature several of the projects under way at the 
cabinets and covers reduce oper- variations and icing and permits “Lab”—testing of wool- synthetic combina-— 
ating costs... hermetically sealed faster, easier sample loading and _| tions made into fabrics, testing upy 
__Unique recessed well design iso- trated circular and Hight clothing 
lates sam les | from room tem era-_ Ss ecifi ations. ‘ 
lates elopment of a method of applying a flame+ 
resisting compound to a garment when 
Se from the concluding 
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rically without friction. The bending moment is mt 
tributed over oe entire ‘caumedeeadia of the ring. A simple formula converts _ 
me to lateral pressure against the cylinder wall. The instrument may be used to | 
determine the maximum bending moment at fracture. It can some 
rings from 2 to 6 inches diameter and has 5 ranges of 10, sa 50, 100 and 


200 inch pounds. ea 


wire 


twine, ribbons, etc. of small tensile strength. 
Hf ranges of 10, 20, 40 and 60 pounds are provided on th smallest _ - 


model. A 100 pound and a 120 pound model are also available. _ 
_ The sample is wound around drums, one of which is the axis of ie 
the dependable pendulum measuring system. The other drum 
can be rotated by hand or motor drive. The gripping length is . ot 
_ inches. Extensometers of the simple or magnifying type are 


PAINT AND VARNISH TESTER a cup impression on a sheet of 
_ metal which has been painted with the material being tested. The depth of — J 
the cup before the coating cracks and the size and shape of the fissures are 
indicative of some of the qualities of the paint. The sample is held in a die 

and a a plunger pressed into it from below by turning the handwheel. A ote 


7 indicates the height of the cup. A microscope provides for examination of bell 


~ The New Amsler Temperature Controller will also also in operation 
aa offers testing machines for tension, ‘compression, torsion, shear, 
held transverse, fatigue, cold bend, hardness, wear, calibration, ¢ gauge, creep, 
ew of pressure, impact, volume and micro te tests, ‘ 
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with Ronson Art Metal W orks, Inc., New-_ 


paragraph: “The over-all work N.J., in a similar capacity. 


, greater ‘comfort, “economy, and dura- John D. Ritchie, Douglas Fir 
| IS C osit! ity bility of many Navy products . . . contri-_ Assn., Tacoma, -Wash., has been elected 
butions Geman oh werk at N TAMC.” a 3- term as Regional 
ASTM Miss Hays participates in the oard Member of Forest 
directly in ce of Committee D-13 on Textile Ma- 


_ terials, serving on many subgroups, also is 


(Con page age 94) 


a 


E. S. Robb has been to Man- 


a 


he bl 
member of Committee D-11 on Rubber ager of Manufacturing Engineering, Shell | 
and Rubber- Like Materials and of its Chemical Corp. New ¥ ork C ity. 
A. O. Schaefer, Vv ice-President i in Charg arge 


Elmo C. Higginson, Materials Engineer, er, 

U. 8. Bureau of Reclamation, Denver vale Co., Philadelphia, Pa., and current 
is with the Snowy Mountains Hy- Director, has been named Dela- 
‘dro-E ‘lectric Authority, New South Wales, are Valley Metals Man of the Year by 


of Engineering and Manufacturing, Mid- 


a 2-year Philadelphia Chapter of the Americ can 
Lectric ic Director, Container L aboratories, is now Edwin T Sherwin, ngineer, 
Quality Control Man: ager, Robert (Geir an Linen Supply Co., C hic ago, Ill., 
Co., Inc. »New York City, was recently elected a member of the 


Leon E. Hoogstoel has been elected a 


| Linen Sup ply Assn. of America, headed the 
Vice-President of Be hr-Manning Cr, PI 
Production Section of the National Con- 
N.Y. He had bee hnical Direc- 


Just a flick of a awitch, his researches in the microstructure one, former y associates 

dial, and with a Brookfield Viscometer on and chemistry ‘ts, re- with the National Bureau of Standards, 
the job you have your viscosity determin- _ cently retired as Chief of the Mineral wh Washington, D. C., is now Chemical Engi- — 
ation directly in centipoises. _The whole > i Products Division of the National Bureau neer, Alsynite Co. Co. of America, San a 


| Hi h accuracy | lus high } ington, D. C., having opened offices as a ie Frederick Smith, Professor of f Chem- 
igh accuracy plus ig sensitivity Mineralogist. istry, University of Illinois, is 1954 re- 


are inhergat in the Brookfield principle of f En cipient of the American Chemical Society 
tioa — Sst anle hnson, hie 
Operation direct indication through tanley sy J. Jo nson ormer y Chief En- 


" calibrated spring of the torque on a rota - gineer, Greer & McClelland, Montelair, 
i tia spindle. Changes in viscosity as small N. J., is now associated with Moran, Proc- 7 his dev elopment of new techniques and : 
as 1/5 Of 1% of scale can be observed. oy 8 _ tor, Mueser & Rutledge, New ‘York < City. methods in analytical chemistry, Professor _ 
‘Smith is re scognized by the ACS Award for 


Ideal for use both in Labs and 
of-process, Brookfield Ss. Jorezak has a Vi ice- many contributions in this field over i; 
President of the Thiokil Chemical Corp., lifetime of intense devotion 


plug in any ac outlet and are ruggedly — 
constructed — have withstood the sever- | Trenton, N. J. He had been Manager of instruction, and service. | 


TO ANY PROBLEM John} wW. has been elected a V ice-President 
FROM 1 TO 32,0 000 0,000 CPS. ~ James J. Blauch and Leroy G. Miller, all ‘a the National Elec trical _ Manufacturers 
Available in a variety of models — all with 28 or more years of 


single speed, four speed, eight speed, ex- 
plosion-proof, etc. — Brookfield Viscom- 
eters are suitable for work with both 
Newtonian and non-Newtonian materials. 


have become the standard in- 
8  strument for nearly every type of viscosity 
determination problem, including such 
difficult ones as cream style corn and 


2500°F molten slag. 
ay Ageessory equipment such as the 


Brookfield; UL Adapter makes possible 
Measurements within .02 centipoises in 

the ultra-low viscosity range of .8 to 10 | 
Brookfield Helipath Stand (an-— 
% other accessory) makes possible precise 
testing of highly plastic materials such — 
tty, shaving cream, gelatin, 


perience in the production of steel H. D. Stephens has retired as Chief 


alloy castings, have announced the opening , New par ture I Jivision, 
of the Quaker Alloy Casting Co., yeneral Motors Corp., Bristol, Conn. | He 
town, Pa., for the production of small car- 
bon, low-alloy, stainles, and high-alloy "Samuel P P. with Dis- 
castings. “persions Process, Inc., is now with the 


‘Erie B. T. ‘Kindquist, U. S. Rubber Co., Naugatuck Chemical 


Eastw ood Nealley Corp., Belleville, N. J. Y C ‘ity, ‘in the capacity 
0 es gent 1 


is now associated with the The Overlakes 


is succeeded by Charles E. 


G. Leach as Director Division, Grinnell Co., Inc., Providence 

of Research, Peabody Coal Co., Chicago. R.I. For the past three y ears he had been | 

now rides in Homestead, F la. (60: with the Welding Research Council the 


Alfred J. Bridgeport, William D. Thomas, | 
tor of Research and Production, Pet troleum 


Conn., plant of Heppenstall Co., was — 


elected a V ‘iee-President of the he company Co.. New York City. 1 Sout! 
end for fully ustrate Pittsbur: h, Yo., New Yor 1 y; joiner outhwes 
Catalog. Gives full details on Research Inst., San Antonio, Tex., as 


Frank W. Reinhart, Senior Chemist, On: Fuels and Lubricants | Technologist. 
ganic Plastics Section, National Bureau of 
E. D. Vancil of the ‘Cincinnati Mili 


Standards, W. ashington, C., has bee 
- elected National avast ary of the Bociety Machine Co., Cincinnati, Ohio, has been 


moved from Manager of Engineering to 
of Plastics Engineers, 3 


| management of the Machinery Divi- 


i 


FIELD ENGINEERING LABS 


MASSACHUSETTS 


if the: problem is Viscosity Control 
‘or Determination — ASK BROOKFIELD 


N fanager, Conmar roduets Corp., is is be & 2 Machine T ool Division. all 
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Our 14 branch warehouses 
‘assure prompt service and 


‘percentage hydroge 
Yr ocar. Here is an that the absorption of beta 


‘a as a means of measuring the percentage of Za 
= or the hydrogen-carbon ratio, in 


= engineers, and others cat can obtain a quick, 


ro 


methods. the measurement 
1ade with an accuracy 


4 compared with the usual 


0.05 weight percent hydrogen. 
Beta Ray 


altered . . Where the 
SN of hydrogen i is an index to the 


performance of end products, 


: as fuel oils, jet fuel, gasol nes, etc. 
details about this modern precision 
instrument are contained in our Bulletin ; 
for the Ray H/ Cc Meter have been 


of laboratory apparatus and supplies. 


The most ‘complete line of 


BRANCHES AND OFFICES — CHICAGO NEWARK BOSTON 
Oratory supplies | in the world WASHINGTON DETROIT SAN | FRANCISCO 


CENTRAL SCIENTIFIC co. OF CANADA, LTD. (end Hendry Division) 


TORONTO MONTREAL VANCOUVER OTTAWA 
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The following 58 | were elected from 
March to March 29, .1954, making the 
total membership 7603 . Welcome to ASTM 


TROIT DIST! a 
Fruehauf Trailer Co., , A. E. W illiams, 
resident in Charge of E ngineering, | 10940 

Harper, Detroit32, Mich, 
Buckingham, C. , Metallurgist, Detroit Gas-_ 
ket and Manufacturing Co., Belding 

Mich. For mail: 207 W. Division St 

Roland G., Technical Superintenden 
Technical De spt. , Mueller Brass Co. 1925 
Lapeer Ave., Port Huron, Mich, | 
Paulsen, Arnold G., Supervisor of Labora-_ 
tory, Grand Blanc Tank Plant, General 
_ Motors Corp., Grand Blanc, Mich. le? 


NEW ENGLAN D DISTRICT 


Research, The Builders Co. , 7016 
F Euclid Ave., Cleveland, Ohio. For mail: i 
6515 Morgan Ave., Cleveland 27, Ohio. 


a 
_ CHICAGO DISTRICT. 
“De Ross, Alan B., Chief Metallurgist, 
vance Aluminum Castings Corp., 2742 Ww. 
Thirty-sixth Place, Chicago 32, Il. 
<< Martin, Kedwick R., Quality Control E ae 
ie gineer, Fort W ayne C ‘orrugated Paper Co., De 
HartfordCity,Ind. 
Mykkanen, Donald L.,; Graduate 
“Department of ‘Mechanical Engineering, ‘me 
University of Illinois, Urbana, Ill. [J ]* 
Neff, John M., Assistant Manager, Ceramic. 
and Minerals Dept., Armour Research | 
, 10 W. Thirty -fifth St., Chi- 
- Pavesic, E. J., Director of Research, Lind- | 
berg Steel Treating Co., 1975 N. Ruby St., 
Melrose Park, Ill. 
Sleeper, Louis” G., Research Assistant Manager, Mullen Tester Div., 
he Highway Engineering, Department = 
Civil Engineering, University of Illinois,  ‘Dittami, Francis, R., Consulting Engineer, 
a rbana, Ill. For mail: 708 8. First St., ain B. Perini and Sons. , Inc., Montwait Ave., | 
Apt, 1, Champaign, Ill. ‘Framingham, Mass. 
Yancey, R. W., Chief Metallurgist, Fansteel Jacobs, Charles J., Supervi 1sor 
Metallurgical Corp. 2200 he Rd., Development, Adhesives Div., 
a _ North Chicago, Ill. _ Almy Chemical Co., 62 W hittemore Ave. 
Cambridge 40, Mass. 
CLEVEI AND DISTRICT | Walter C., Head of Chemical and 
Metallurgical Lab., Scott Williams, 
Ave., Laconia, N 
NEW YORK DISTRICT 
a is Bancroft and Sons Co., Joseph, Robert B, 


AVE 


| 


accuracy 
jing ing greatly influences. 
uo costs. The precision | of ' 
Mixing is the same in 


Bi: laboratory machines an and in large” 


“Lancaster 
Mixers save “hours and valuable 


the laboratory 


e 


be 


“sizes. 


| 
| 


‘and in production ‘through 


3 


anced ‘ mixing - mulling action. 

Available ‘in 7 unit sizes and 26 - 

“models. Write today. 


Closed | pan 
pee with muller showing mixing 
in raised position. Specialty 


designed for laboratory work. 
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Paina and Son, Inc., B. F., B. Q. iin, 
Box 388, | 


— 


Hutchinson, Group Leader, Engineering 


Section, % Alexander Smith, Inc., Yonk- 
Resistoflex Corp., M. alker, 


oe Chief Chemist, 39 Plansoen St., 


-Ine., 420 Lexington Ave., New York 17 
Haybrook, Stephen H., 
erete Control, Niagara “Mohawk Power 
Corp., Banquette Project, Box 7, 
Potsdam, N. Y For mail: Box 363, 
Potsdam N. Y. 
Henry, Robert G., Chief Metallurg: st, 


N. J. For mail: 
Palmer, Robert B., C hief Metallurgist, Rem- 

ington Rand, Inc., 
vanced Research, Ave., South 
Norwalk, Conn. | 
Watling, Robert G., Engineer, and 
7 _ able, Bell Telephone Laboratories, Mur- 
ray Hill, N. J. mail: Dellwood 
 Ave., Morristown, N. 

Whittaker, Researc Direct tor, Americ: an 

_ Rock W ool Corp. Researe h Div., South 

Plainfield, N. J. 


DISTRIC’ 
Richard F., Materials 


- Wright Air Development Center, United 
States Air Force, Wright-Patterson Air 
Force Base, | Ohio. For mail: 332 B 
Seventeenth St., V andalia, Ohio. 
S. Naval Ordnance Plant, Libra 
Twenty- first St. and Ar ‘Ar! ‘ington Ave., 
ndianapolis 12, bad. 


‘Harlow, ‘EL “Me Engineer 
P hiladelphia Electric C o., 900 Sansom § 


Philadelphia 5, Pa 


PITTSBURGH DISTRICT 


Horne, G. T., Assistant Professor, Denant- 
‘ment of Metallurgical Engineering, Car- 
Institute of Technology, Pitts-— 
Hutchinson, G. E., Supervisor, PE &C 
Dept., REM- CRU Titanium, Inc., Mid- 


Sherman, Arant H., Vice-President, ae 
eo Co., 1701 Rockingham Rd., Davenport, 
SOUTHERN CALIFORNIA DIST RICT 
_ Bishop, John F., Assistant General Manager, 
Beckman Instruments, Inc., 2500 Fuller- 
Rd., Fullerton, Calif. 
Gordon Focilitics Engineer, 
Douglas Aircraft Co., Ine., 3855 Lake- 
wood Blvd. _ For. mail: 4810 E. Willow 
St., Long Beach 15, Calif. 
"Stefano, Nicholas M. » Chief Ergineer, Amer- 


jean Helicopter Co., Inc., 1800 Rosecrans 
Manhattan Beach, Calif. 


Cretie, Paul D., President, 
Inc. ., 1416 Young St., 
Griffin, Joel H., Sales Representative, The 
Refinery Supply Co., Box 44, Houston 1, 
Ketchbaw, _Jewelle, Manager, Industrial 
Welding and Testing , Laboratory, 224 
Hamilton St., Houston 2,Tex. | 
_ Stern, Lyles A., District Manager, Pittsburgh 
Testing Ls iboratory, 150 Payne St., Dallas, 
ASHINGTON (D. DISTRICT 
Reynolds Tobacco Co., 
Markunas, Director, 


Blood, P., 


“ Auburn,’ 

Hartman, George S., Con- 
‘¢ sultant, Procure ment Operations Div., 
4 Bldg., Washington 25, D. C. For mail: 

4105 N. Fourth St., Arlington3, Va. 
Wa ision 2, Bureau of Public Roads, 74 W. 
Washington St., Hagerstown, q 
(Continued on page 100) 
i 


~~ Mathews County, Va. 
Small Business Administration, Lafayette 
2. Bur E., Materials Engineer, 
Mer: 1954 


Belleville. | 
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Equi pment? ky X-Ray Machine 
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THERE’S A RIGHT FILM FOR EVERY PROBLEM — 


Whatever your radiogri aphic problem, you'll find the best 


_ mneans of solving it in one of Kodak’s four types of industrial — 
X-ray “film, This choice provi ides the means to check castings 
and welds efficiently, offers optimum results with vary ing 


s, thicknesses and radiographic sources. 
designe \—has high contrast and fir h adequate speed 
gh contrast anc ine -grainines W a equate speed 


on vacuum of light alloys at low voltage and for examining heavy 


irc 
welded 2S aluminum. a 9) de termine the.1 most suit- rei a parts at intermediate and high voltages. Used direct or with lead- 


welding method and to be sure of high-quality foil 


| results, radiographs were called: for ‘Type F—provides the highest available speed and 
on, 4 xposed with calcium tungstate intensifying screens. Has wide lati- 
crans T o make these radiogr aphs, the radiogn apher used tude with either x-rays or gamma rays when exposed directly or with 
Industrial X- \-ray Film, Type A; 100 kv, 7 dead screens. x4 

distance. ye Type as contrast with high speed. Designed for gamma 
's, Type A has: the spee ke iid ray and x-ray work where highest possible speed is needed at avail- 


ius able kil wolta e without use of calcium tungstate te screens a 
e xposures short even at low voltages. Its 
Type M—provides maximum sensitivity: will direct 


contrast grainine ss also permit: taking exposure or lead-foil se reens. It has extra- -fine grain and, though 
ull advantage of high kv machines in than Type A for Eight erage 
‘ thick den nse material; kilovoltages and for much: million- and multi- million- volt work. 
4 important example of photography at work 
A wealth of invaluable e data on radiogr aphic p principles, practice, 
Div. and technics. Profusely illustrated with photographs, colorful = 
drawings, diagrams, charts et a copy from your local 


X-ray Division e Rochester 4,N. 
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7 2913 Stanton Ave., Silver Spring, Md. Bs 


we" WESTERN NEW YORK- ONT. lin, Colombia. 


Holbert, C., , Finishing Supervisor, E asy = Transport, 
W “Mae orp. Solar Hunter Bldg., Ottawa, Ont., Canada. 
E., Chemist,” Buffalo Weav- Refineries, Ltd. N. B. 


ing and Belting Co., 260 Chandler St., Livis, 


‘Weiler, Charles B., Vice-President, Insula- Erie, Ont., 


| tion, Earl ‘Corp., 240 Genesee St., 
2, N. ¥. For mail: Street Rd. Co., Ltd., Fawley, Southampton, England. 


_ Westtown, Pa. Pryce, Arthur Andrews hief Mechanical 


our ED STATES AND POSSESSIONS _ Engineer, South Australian Railways, 
Ben a, Jew R., Bit E North Terrace, Adelaide, South Australia. 
senso ngineer, For mail: Box 401, B.G.P.O. Adelaide, 


‘Rubarite, Inc., i141 W. Jackson Blvd., 

De Division, The Steel Co. of rales, Ltd., q 

Butler, John L., Man: ager, Laboratory and ‘Orb Works, Newport, Mon., England. 

- Harllee, John W., Jr., District Manager : Vv V. E., Managing Director, Dr. V. 
Seventh St., Miami, Fla. “Lid., “Oaklands” Clayton Rd. Hook, 


8S. Bureau of Reclamation, Denver 


3768. Sherman St., J denotes members. 
For determining the resonant frequency of || i 
tuned» circuits, antennas, transmission =; gency 
© For measuring capacitan 
mutual inductance. f 
© For preliminary tracking ignment 


"Jacques Louis Bienfeit, Chemical ‘En- AS. Sectional Committee on Road 
For antenna tuning ane 


gineer- and Partner Koning Bienfait, Paving Materials. A graduate of Ohio 
Amste rdam, The Netherlands (February State University and a. Navy veteran of 
1954). - Member since 1946. World W ar I, he had worked in his earlier 
years for the City of Lima, Ohio, also for 
Paul H. Geiger, Research hysicist, — the United States Ordnance District at 
University of Michigan, Ann Arbor, Mich. | _ Homestead, Pa. He had been with the 
Representative of the University of “Michi- Pittsburgh Department of Public W orks 
on Committee C-20 Acoustical for the bed years. _In addition to 

CW or 120 Materials, and on its Subcommittee I on, 

Sound Absorption, since the organization of 

= POWER SUPPLY: DIMENSIONS: the committee in 1949. A member of the © 
Power Unit: wide; Physical Society and Acoustical Society, the Society 

lqmeter; 2" deep. on the study of photoelectric effects, direct 
Commercial Forgings, United States Steel 


ergy, color analysis, reduction of machine Gorp., Pittsburgh, Pa. (March 21, 1954). 


— Affiliated with AST M ‘since 1919, Mr. 
4 


eT1 
erties of materials. Steigerwalt’ s intensive activity ine the 


- Samuel J. Leonard, Professor of Civil 
Enginee Ting at Drexel Institute of Tech- 


nology, Philadelphia, 


centrated in Committee A-1 on Steel, 
Pa (March 8, 1 w where he had served on the Advisory Group 


1954). ' Member of ASTM for 2 2 years ond. - and a number of the subcommittes, head- 


tec hnical work of the Socie ty had been tel, 


f Philadelphia District 9% the Subcommittees on Steel Forgings 
former member of Philadelphia Distr Billets, and Rolled Steel Wheels and 


Council. the Drexel Institute faculty _ 

since 1925, Leonard was previously Tires for many years. le was elected 
| affiliated with the Raymond Concrete Pile to membership in Committee 
the B. F. Goodrich Co., ‘the Pennsyl- in 1952 ‘recognition of his valued 


2 Department of Hi » ela s, and Co- : ‘contributions to the projects | of this group. 
vania Departmen had been a member of the Pittsburgh 


District Council for six years. A 
John J. Paine, Chief Engineer, Bureau of _ of Pennsylvania State University, Mr. 
id Tests of the Pittsburgh Department of Steigerwalt had been emociated. with: the 
_ Public Works, Pittsburgh, Pa. (March 20, sa United States Steel Corp. for 44 years. _ His” 
1954). Member of ASTM since 1922 and a technical society affiliations included the 
former vice-chairman of the Pittsburgh American Iron and Steel Inst., American 
Distriet ‘Council. hrough the years Mr. Railway Enginee ring Assn., "Transit _Assn., 
seiiliaibiiliies » | | Paine had been very active in a number of Dae Society or Metals, the Railw ays Clubs of 
| the technical committees including Com- Fittsburgh and New York, and the Engi- 
MEASUREMENTS, — mittee C-9 on Conerete and Concrete neering Society for W stern Pennsylvania. 
r | ing and Roofing Material; also had ieee oer: 5 (Continued on page 108) ; 
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3 and greatly It is compact, more drain- overflow holds ‘the level of the 
- efficient, easier. to- -use, completely reliable . . . and is bath liquid « at the prescribed height on mm the Saybolt 
designed to meet ASTM specifications. tubes. The bath can be ‘drained conveniently through 4 
The key to its reliability is its ability to hold oil external connections. 


samples within .02°F. (.01°C) at temperatures ranging 
ar 


between 60° and (220°F (15.5 5- 104. 4°C). Fisher achie ves 
this with a completely new ‘thermostated ted circulating 


bath encasing the standard Saybolt | tubes. FISHER SCIENTIFIC co. 


made corrosion- resistant 717 Forbes St.. Pitts burgh 


Please send me Booklet FS-2 209- F which describes 
Fist Fisher /Tag Saybolt and other petroleum 
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“tories of Los Angeles, Ine. , Los Ange ies, 


Member since 1962 


T. Tolson, Phy sical Testing Engineer a 


| Tex as Laboratories, Inc., Dallas, 
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Ultrasonic Tes esting 


cope can 


Costs | from raw ma terial to 


New 10 -minute sound- color 


film hor 


you to “see” ’ inside seores, 


oft metals and other materials. 


2. Indicates and d locates—quickly, iV 


-nomically—both sur face ‘internal 


Enables y discov cover, usually 
without. ‘dismantling, fatigue cracks 
your heav e uipment—lon 
your y eq 


they lead to breakdown, 
Gives you fast, : accurate 


control 0 of expensive e raw mater ial 


a Gives" you fast, 
“contro of critical finished it 


let us reserve a of this ney ‘film for 


you for an early showing at your own 


plant. No cost © or obligation, | of 


rse. 
But mail coupon now! ak 


1700 Shelter Rock Road 
Conn. 


a 


Street 


City ——State 


print of your new film for show- 
_ ingon one of the followi ing: dates: 


ome 
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sultant , Buenos Aires, Argentina. Mem-— 


195 3. 


| His genuineness and open-heartedness en- 


Rey ‘Varela, Electrochemist Con- 


| 


Calvert C. Wright, Professor and Chie f, 
Division of Fuel Technology, Pennsylvani: 


State University, State College, Pa. (Feb-_— 
ruary 1, 1954). Member of the Society and 
of Committee D-5 on Coal and Coke, and 
its Subcommittee on Methods of Analysis, — 
since 1949. His services to this group for — 
the study pe improvement of fuel 
methods: and standerdization were ‘ 
ful, generous, technically brilliant, ‘and of 
great benefit to the Society.” An author-— 


ity in his field, he held United States 


Canadian patents on stokers, and had 
ritten 79 tec! nical ‘tins 


me -mber of the American Chemical § Soc 


an Institute of Mining and Metallur- 


gical Engineers, American Gas Assn., and 
American Socie of Heating and Venti- 


HOM. AWRENCE 


We deeply te 
nounce death on April 6 of H. M. Law- 


“primary was ths at of follow- 
ing the work of ASTM and the many 
recommendations from the Society to the 
KSA with re espec t to the e approval of AST M 
standards as American Standard ‘under 
ASA procedure, is 


7 His education was that of Mining Engi- 


neer and he had a number contributions 

is in that field to his credit. But in later 
years he was looked upon as a Materials | 


E ngineer following as he did the work of | 


the ASTM. He attended its annual meet-— 
. ings regularly and was a familiar figure at — 
many of the committee meetings, particu- 
arly in the fields of coal, steel, petroleum 
products, cement and concrete, rubber, 
istics, but including many others. 
was often called. upon to explain to ASTM | 
= groups the operations: of the AS A, and of 
the International Organization for Stand-_ 
ardization (ISO) as well. His associat ion 
with the ASTM committees proved 
helpful in many respects. 
His many friends in ASTM will keenly 
miss his genial person: ality and his sincer-_ 
in seeking. cooper eration and in advanc-— 
_ ing the cause of standardization in general. = 


deared him to many and he will be sorely | 
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| PRECISION VEST POCKET INSTRUMENT 

indicates as specified by ‘ASTM Direct 

‘Acting: _Holds Readings Rugged | e ‘Reliable 


@ Weighs irk ounces @ No gears, came or levers ° No 


‘an 


Write: for free Descriptive Literature. 
S. ‘ADA ST., CHICAGO d 


EXPORT OFFICE: 306 W. WASHINGTON ST., CHICAGO 6, aie a 


boratory Equipment 


g of mixed metal parts with varying — 
content was announced recently by 
controls leads of 15 amp ‘with an input General Motors Research Labs. In stor- 
current of less than five microamperes has bs _ age areas where bar stock or parts ship- 
been announced by the Chicago Apparatus 5 ments have been scrambled inadvertently, — 
etenn—ie i por rating for | Extensom- Co. The relay has been designed for this portable device will be of service in 
compressometers, dial gages, and similar _ laboratory or industrial use for constant- —_ restoring order or reclassifying materials. 
instruments (primarily defined in temperature baths, constant-pressure or The comparator also can detect chills 
ss A SPM Method E 88 - 52 T as Class B liquid level control or photoelectric count- — castings, which cause hardness differences. . 
instruments) Baldwin-Lima-Hamilton ing, control or alarm systems. General Motors Corp., General Motors 
Corp. announces a new extensometer com- information available from ¢ company. Bldg., Detroit 2, Mich. 
engths up to 10 in. and ranges up to0.250 Chicago Apparatus Co., 1735 N. Ashland Comparison Bridge—The Typ pe 
in. ean be checked by means of this com- 4%: Chicago 22, Ill. instrument includes a ‘400- cycle 


parator. Bulletin No. 4210 ves de details test frequency, in addition to the 1000 
and Para-Xylene—A new chemical designed cycles and 5000 cycles. A feature of the 
cup devices is now available from the 
Flame Spectra f for Xo. It has been announced that Para- General Radio Co., 5 Ave, 
Elements—A new pocket-size card whic Xylene meets requirements for specific 39, Mass. he 
carries emission spectra for 36 of the most gravit and boiling range as specified in 


t elements determinable by ASTM Methods D 850 and D 1078; ; also Metallograph— _W am 
q ame hotometry has been made to specifications for purity ass 


lacker & Co., Inc., recently announced 
‘availeb e eckman Instruments, Inc. outlined in ASTM Methods D 1015 att “a 
Emission lines are superimposed on a full- =D 1016 in the newly Reichert Metallo- 
color spectrum from 300 to 900 milli- Fisher Scientific Forbes: ‘St. graph enabling» the most up-to-date 
microns. Copies available upon reque Pittsburgh 19, Pa. methods for examining metallic surfac eS. 
4 Beckman “Instruments, Inc., Sow sa Thermoelectric Metal Comparator—An__ 
Calif. instrument used for quick non-dest ive. ‘ontinued on page 105) 


Available in Capaciti — 
apacities 
— bursting” Strencth 
— PERE In. 
— 
| 
| 
| 
alte 
lt 
¥ 


interference 

for surface finish, micro hardness — 
zirconium illumination, vibration 

isolator, desk with built-in controls. 
Literature sent on request. | 
J. Hacker & Co., Inc., 82 Beaver 
New York 6, 

Water Bath—Precision control. of any 

- temperature from 2 to 65 C is maintained | 

ina new water bath recently announced by 
Instrument Co. The temperature 

_ is normally held within 0.005 C over the 
“entire range through the application of 
infrared energy which provides good dis-— 
tribution throughout the water with low 
ope rating thermal lag. Comptete infor- 
mation available from the company. 
Kinetic Instrument Co., Park, 


¥ 
w electronic measuring instrument in 
cases 100 times faster and more 
‘sistently accurate than conventional gal- 
yanometers for making bridge-type meas- 
urements has been developed by Minne- 
apolis-Honeywell Regulator Co.’s Indus- 
trial Div., 5 


it was recently announced. The 


instrument, called an ElectroniK Null 
dicator speeds up resistance and potential - 
measurement by utilizing precision poten-_ 
tiometers and bridges. Data Sheet 10. 0- 
gives complete information. 


_Minneapolis-Honeywell Regulator Co., 
Lightweight Radiation Detector ‘Fits in 
Pocket—A new, lightweight radiation 
- teetor (PW 4010) that easily fits a man’s | 
| pocket is available from the Research & 
Control Instruments Div., North . 
can Philips Co., Inc . It is useful for 
measuring radiation exposure of laboratory 
workers and for checking intensity levels 
North American Co., Ine. 7 Mount 


=e. 


The H. Sargent & Co. 


The Thermoni new _ thermistor actuated, 
proportioning, noninterrupting high pre- 
~ cision temperature controller. Named the 
_Thermonitor, Model 8, this unit supplies 
controlled heat for either oil or water 
baths up to a volume of 15 1. The unit 
has an operating sensitivity of +0.01 C. ? 
For complete data on this item S-82050, _ 
address Advertising Dept. 
H. Sargent & Co. » 4647 W. Foster” 
testing instrument, making only 
most minute scratches which cannot 
be seen with the naked eye has been placed ~ 
on the market by George Scherr Co., Ine. 
penetrating action with high power 
‘microscope 400 magnifications. 
ae tions and tables are furnished with — 
the instrument converting readings into — 
Rockwell other standard hardness 
St, New York 1 
‘is made | by the Scientific | 
; Glass Apparatus Co., Inc., of a new de- 
velopment in distillation equipment for 
laboratories and pilot plants known as the | 
Dalin Distillation Apparatus. It 
a. laimed that charges ranging from 2 ml to 


f the 
y to 
yeed 


1 are easily fractionated; also that 


_ standard columns can be supplied with» 
as as l per de- A 
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Yow CAN City 


THE Kec PBRINELL 


FORG 


TESTER ae NEEDS 
“Individual 


agi Labora ratory needs are far dif- 
ferent from production needs. The 
} Brinell Hardness Tester you buy 
be exactly suited to your 
application. Our complete line of 


4 Brinell Testers includes the cor- 
type for practically every 
need. Our reputation ij in this field 
a since 1914 proves that if we do 
— not have what you require, we 
easily convert one of our 
standard models to fit your spec- 
_ ad ifications. On this page are illus- | 
= _— trations of two typical Steel City 
 Brinell Testers. Other types avail- 
able include portable, bridge 
type, deep - -throated and ‘long 
stroke designs and models to fit 
into your conveyor line. Write to 
us for a descriptive catalogue 
address of sales 


operated, bench Brine 

Hardness Tester. Weights are 

i linked mechanically to ball pen- i 
_etrator. Dosh pot below weights 

_ makes load application gradual 

and smooth. Instantaneously 

oo select any load 500 kg. to 3000 

| kg. Exceptionally accurate; low 


maintenance. Also available as 
floor model and motorized. sae 


cally operated, motor driven 
Brinell Hardness Testing Ma- 
chine for production line test- 


ing. “Direct reading” feature 
ig eliminates time- -consuming 
of Brinell microscope, sometimes 
avoids spot-grinding. Interval 
pas ae. timer automatically controls test- 
ing cycle. Simplified knee switch 

operation. Tests up to 800 
OF MACHINES , 
FOR TESTING: 
PHYSICAL 


PROPERTIES 
OF meats 


Brinel!, Ductility, 

Universal, 
Compression, 

Transverse, 


£ 


Machines, 
Flex-Tester 


and Proving 


— 
| 
| 
| 
—— — 
iia 
| 

« 
:+ 

phase: 8813 LYNDON AVE. DETROIT 38, MICH. 
1954 


oe assemblies, components, ’ paints, foods 


d The 


(C page 1 105 organic ~compounds soluble in and specific ations. . He: aters can be sup- 


Apparatus is described in Bulletin 2248. plied in any multiple of nine cells. 


pending upon the diameter or the column bh merican Instrument Co., Inc., "Silver ae G. F. Bush Associates, Box 175, Prince- 


tion write to the company, Dept. D. 


Bic “new bulletin describing Optical Emission ‘Use and Care of Brookfield Viscom- 


e Test Chamber— Be | by  eter—Now available from Brookfield 
TC-2 Temperature esearch Laboratories this Engineering Laboratories is an informa- 
Test Chamber is available from Statham " strument for routine analytical production tive, 20-page booklet entitled “Solutions 
Development Corp ., Superseding Model _ control problems allows chemical analyses "Stic ky Problems.” The booklet in- 
TC-1. The range a been extended 75 to be made quickly and accuratel ly. ie nan cludes a general description of the Brook- 4 
deg permitting. tests from —65 to +350 F. eight-page bulletin, models of three field Viscometer, describes its use and fac- 
_ The chamber is suited for ambient tem-_ <. ‘Quantometers” are described: two pro- tors to be avoided, and explains proper 


t 
‘perature variation tests of small products = Meter Model 9500, the other the 1.5 Meter inelude: simple calibration check, mi uk- 


Model 7200; an industrial researc ing a good measurement, sensitivity, vis-— 

dyes, textiles organic materials, plastics, instrument, Model 8200. | temperature theology , and 

‘rubber, hydraulic or pneumatic accesso- Laboratories, 37 


Place, Glendale 8, Calif. Engin 
riptive e bulletin a avs Calif. Brookfield Engineering Labs., Inc., £40 


St., Stoughton, Mass. 
Olympic Blvd. , Los Angeles 64, Calif. impact machines with maximum capac ities 


_ such as basic instruments, electronic sub- 


Pi 240 ft-lb and 48 ft-lb for metals and plas-_ 
ties, respectively, are described in a new Listing ef Scientific Instruments —Cen 


4 tral Scientific Co. has issued its 1954 Lab 
i -page bulletin published recently by ‘a Listing which contains 400 new items of 


CATALOGS AND LITERATURE Baldwin-Lima-Hamilton Corp. scientific instruments and 


Bare 


features of these machines are illustrated apparatus that have been added to the 


Freezing-Point Depression Apparatus—  delphia 42, Pa. ‘booklet. neral Catalogue J- 150. 

is described in an illustrated two-page bulle- Multicell —An ieformetion bul- photographs 

tin by American Instrument Co., Inc. letin available from G. F. Bush Associates = 

_ The apparatus consists essentially of two pe describes the multicell heater and mentions well a8 & current price list. Copies on 

_ parts: a thermistor bridge null- -detecting that the individual cells may be used for 7 
unit; and a freezing unit. Among its uses many purposes; some uses include: 
are the determination | of osmotic pressure, aging, immersion and swelling studies, and 

= of some water-soluble effects of temperature “and "pressure. 


Central Scientific Co., (1700 WwW. Irving 


q 


Bx(eSxTime 
| was 

B = Ball Constont, 


H 1 
oeppler ‘Views meter pro- 
af vides | a fast and accurate method of - 


li ids, oils, plastics, Ps, | = 
dark | lo vibond-sch ofield 


istokes). 0.01 to 1,000, 000 to wee ele 
s. Accuracy 0. 1%to 0. (For water whites to deep colours) 
sults consistent and reproducible. or Read in terms of with perma- » 


1s 
rna- | nent 
direct or from jeading labo- C. 1. E. Interna- nent stan poser 


t 


Il colour gradin 4 

d ie ve tional Colour a a 


Manufactured by FISH- SCHURMAN, CORP. Write for brochure S-5 and list of on colorimetry 


78 Portman Road, New Rochelle, N.Y. 
CURRY &« PAXTON INC. 


101 PARK AVENUE, NEW YORK 17, N. Y. : 
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Engineering Corp. describes _ Recording © 
Oscillograph Type 5-114. The oscillo-— 
graph was designed to record data of both 1 
static and highly transient or cyclic nature, 
and to meet, requirements for a an. 
accurate, and rugged instrument. Pro- 
fusely illustrated, this 16-page booklet 
covers the fe atures. of Type de- 
geribes the 7-300 Series Galvanome eters, | 
lists accessories and associated equipment. 
Consolidated E ingineering Corp., 300 
Sierra Madre Villa, Pasadena 16, Calif. 


.C. Dillon & Co., Inc., covers the © 

many uses devised by the company for the 

f applications of this force measuring gage 

_ dimensions and prices are listed. 

W.C. Dillon & Co., Inc., 20 Keswick 


age >» bul- 


 Oscillograph —A new 
Jetin describing the Du Mont Type 
wide-band Cathode-ray Oscillograph 

_ just been published by the Instrument 

of Allen B. Du Mont Labs., Ine. The 

technical booklet gives complete specifica- 

_ tions and contains illustrations of the in-— 

-strument and circuit diagrams. It is 
available upon reque st from the Technical 

Allen B. Du Mont Laboratories, Inc., 760 
Bloomfield Ave., Clifton, 


High- ‘Speed Balance—A constant-sensi- 
tivity high-speed balance de 
veloped by Fisher Scientific Co. 
_ special purpose model of the Fisher Sata 
atic Balance is described and illustrated © 
in an eight-page bulletin. Sensitivity — 
(+0.05 mg) is constant throughout the 
entire weight. range of the balance. = 
_ Fisher Scientific Co., 


717 Forbes St., 
19, Pa. 


Chemical Catalog 115-C 
lished recently by Fisher Scientific 


lists almost every _ known | chemical 


organic and inorganic—that is available 
commercially and of use to science. This — 


nu 06) | | I 
500C recently published by Consolidated | _ 


ames! 
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Ihatever your Tesearch makes instru ments 


the. right for your 
‘aa see 1d see how often difficult jobs be- 
come 


«3.4 Meter Spectrograph Last 


completely automatic spectrogra 


resclution 


and 


Gomma 
Fan-Scale i 


) 


sk 


Processing Unit 
Self- contained unit for rapid ond 
development of 


deal high sensitivity and 


Microphotometer 
high linearity of use 


304-p: gives struc tural formulas, 


fisher Sctenti fic Forbes 
Comparator-Microdensitometer—A new 
publication recently announced by The 
Gaertner Scientific Corp. describes the 
-Comparator-Microdensitometer. The in- 
-strument is used in the evaluation a 
comparison of spectrographic plates by 
‘Measuring comparative densities and 
‘Comparing the unknown plate to a master 
late of known value. Bulletin 190-5: 3 
ists and de tails. 


log issued by Heinicke Instruments de- 
_ scribes washing principles, a mass produc- 

| tion washer containing baskets for differ- 
ent types of glassware, a washer with 
trays for cages and bottles, and w ashers — 
for x 


small” Taboratories, 
i ( ed on page 108) oe 


19 


Diacitivies ies pr 


a 


vrovide 


ded ee 
instruments 


“bet and servi 


ice 
‘than ever -belore... 


Exhibit . and sec 


.and see! 


source, microphotomete: 4 

ond accessory equipment in 


JARRELL: L-ASH COMPANY. 
DETROIT CERRITO, CHATTANOOGA QUEENS VILL, N.Y. 
N3680 1344 Dy Drive 1431 Brood Street 56 2 


Spectregrephic Accencries 
Equisment—Geophysical Instruments 
re 


iat Wilt Herp you raster, ane Wien greater 
er precision. So why handicap your research results 
40 idely adaptable research tool 
ri 
the 
Ve 
— 
| 
A 
— 


copy of this “eight-page bulletin obtained in electrophoresis chroma- 
request tography. Gives complete information 
Precision Scientific Co., 3737 Cort- about operation, applic ation and specifica- 
land St., Chicago 47, IU. ig tions. (Bulletin No. 117.) 


Fla. i Equipment—A recent issue of lphia 5, Pa. ‘ 


te Automatic ‘Sulfur Titrator—A descrip- _ _ Right Angle published by the Industrial 


of Sanborn Co. features an article 
tive data sheet issued by Laboratory entitled “Differential Input Circuits.” 


_ Equipment Corp. deals with the newest | 
analysis of sulfur in iron an steel by the 


Equipment Corp., Joseph, Methods, ” released by EK. H. Sargent and fred & Co. of ‘Schaffhouse, 


ich, 4% |, » features two articles, one covering complete 
Electric Water Heater—Spec scifications actuated temperature regula- in the United by 
No. 1500 describe the electric water heate a tion and the other dealing with principles a Adol hL Baber” , will eclthwetn its 100th = 
by Parr Instrument Co. This the thermonitor circuit. A section is Famous for its pre- 
heater maintains a 2.5-liter supply of hot included listing new and reinstated items. : h | 

‘ _ a H. Sargent and Co., 4647 W. Foster cision instruments, the Amsler type of hy 
water at line pressure under automatic -draulic material testin machine, and the 
temperature control for use with water represent but 

nounced a machine suitable for testing the 

under prolonged and reproducible iso-— q 

announces a new Bulletin No. 690 on its that this apparatus meets all requirements Calif, any an- 
Senior and Junior TIonographs. of ASTM Me thod D217. nouncement. "Christian J. Matthew ‘will ‘be 
new instruments perform electrophoretic Technical Equipment Co., 743 Dwight charge 
separations on wet filter paper, as in frac- Way, 10, Calif. 

hydrates, amino acids or vitamins, mobil- Densigraph (Recording Densitometer) Mount Vernon, N. -¥.—Appointment 
' ity determinations, and reaction-site stud- —A 2-page bulletin describes a new, | Ww. A. Se shlueter as dealer in the southwest 
es. The tec hnique of ionography is fully = manually operated recorder (Densigraph) — for products | of [hes & Control. 

and illustrations of the instru- rapid photometric analysis of light- 

aa ments and their components are ine luded. 4 


‘Cambridge, 
Mass.—A W est Geant e has been 


absorbing materials on dry paper stripsas "(eet on page 109) ss 


I-BEACH 


PUNCTURE ESTER 
> World instrument : 


” made by TMI from original 
designs oy General Electric 


ment for determining punc- 
ture resistance of corrugated 


board and allied products. 


Conforms to ASTM, D 781-— 


Write for further 4 Another 


* 


now Yer ¥ your owen of the Emil Greiner of 

Hydrometers and Thermometers. The most complete of its 
ae kind ever published. Features nearly 1000 models made in > 

accordance with requirements of the National Bureau of 

_ Standards, ASTM, API and other official sources of standard 


The EMIL GREINER a. 


26 N. ‘Moore St., 


= = 


4 Eliminate guess work in he laboratory 
and in production. We manufacture and 
distribute reliable, accurate — quality 
| equipment for the textile, plas- 


& tics, 1 metal, rubber and other industries. 


23 WEST 64th STREET, NEW YORK 2 a ( 


: SUSQUEHANNA 7-1228 
eck MI'—WE WILL GLADLY QUOTE ON YOUR TESTING NEED 
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by C. J. Woods, national sales manager. te 
_ The new organization will be known as the 
Southwestern Electronics Corp. and will | 
be locs ited on May 1 1 at 39 aaa S. Peoria Av = 


alg Precision Potentiometers Corp., Los 
Angeles, "Calif. —Recently organized as a 
_ majority-owned subsidiary of Master Mo- 
bile Mounts, Inc., the company will manu- 
facture high- precision potentiometers and — 
precision windings, it was announced by 
Samuel E. Goldstein, president of the two — 
- companies. The potentiometer company 
is 1243 W. Pico Boulevard. 


Scott Testers, Inc., Providence, R. L— . 
i At the ASTM Exhibit in Chicago, the 
y will show the latest 
a. physical test apparatus for evaluating 
cimiecee textiles, wire, and other ma- 
terials, within the range from 0 to 2000 Ib_ 
i. tensile. Featured in Booth No. 1 will be 
os “the first public showing of the Model LG 
Aluminum Block Heating Bath for tem-_ 
_ perature aging tests (ASTM Me thod D 
865) at temperatures up to 600 F. Also on 
display will be the 8 Scott L-6 Tensile 
terials. In addition the “Accr-O-Meter” | 
Extension testing with electronic record- | CEMENT CONCRETE BEAM ‘Tester, 
ing will bea part of the show. 
Foster D. Snell, Inc., New York, N. Y.— | making Yolume x 18-in, specimen concrete beams according 


to ASTM C78 and A.A.S.H.O. 1-97. 
- Announcement of the return of Marshall ment. Consists of a high-pressure electri- — Flexural strength capacity, 1250 psi (15, 000- 


. Levin to the New York Office as Editor — _ cally-heated steam autoclave tested to 1000 Wb. load). One division (one hundredth of a 
y ot Chemical Market Abstracts” has been | Psi, automatic pressure control, code- revolution) on the dial of the age corresponds 
made by Foster D. Snell, Inc. Mr. Levin | @Pprov to an applied load of 120-b., = 
valve, 6 dial gage, anc i-prl sponds to a flexural strength moc ulus of rup-— 
‘the holder. Will not leak steam even ture) of 10 pei. % § 
nal. 
ie _ Sperry Products, Inc., ., Danbury, Conn. 
Two of the company’s latest model ultra-— 
a sonic reflectoscopes will be exhibited in 
Booth No. 66 at the ASTM Exhibit in 
_ Chicago. The instruments will be operated 
in an actual demonstration of the inspec- 
tion of raw materials and finished parts. — 
Explanations will be given of the various — 
~ methods of testing possible with this in- 
strument to enable it to meet the 
not only of different but. 
of varied applications. A large black- 


new plant, now in full " scale operation at | Gives consistently rapid end re- 
1090 Springfield Rd., consolidates and en- | FLOW TABLE in pow 
 larges previous fac ilities of the old head- am ma vided. per’ 
quarters =e the latest, ASTM requirements for other nely divide according to 
25. 0 8 
driven table shaft and cam revolv ak 108 rpm, ee down to 7.5 microns in several minutes. -_ 
resultin /: or */s-in.) of the 10-in. parts permanently aligned; positive 
g in 25 drops or /s- 
_ diameter table in about 14 seconds. Motor ‘, against accidental overload of the ~ 
separately for attachment to manually-opera- no come in contact wi 1e mech ‘ 
ted flow tables already in use, provided such | instrument; 3-point mounting 


| tables meet the latest ASTM specifications. installation on uneven walls. 


poy OTHER CEMENT TESTING AVAILABLE FROM “AMINCO 


‘armed services in a Michigan process- Entrained Air Indicators . . Molds... Water Retention Apparatus . . Transverse Beam 
ing station is safeguarded from main- Apparatus . Concrete Beam Testers . . . Flow Tables . . . Flow Troughs .. . Slump Cones . 


line power interruption by a sta ndby | si a 


Diesel-electric set by the 
Detroit Diesel Engine Division of Gen- 
eral Motors. The set was installed be- 
cause any interruption of the 48- hour 
well as damage to processing machinery. | INC. 
Please mention ASTM BULLETIN LETIN 
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tee 


materials and their testing through | 


“reviewed and edited technical papets. 


adv 


ti ts by 
er tisemen s by 


turers: of ne new instruments and 


laboratory supplies are on new ¢ develo 


ments in this field. 

3. Are kept up-to- date. on the work of the “ASTM 


and d research, frequently given advance 


ata on what n ew stan 


— 


leading manufac- 


op 


alerted 
Se 
ASTM ‘publications suc 


compilations of 


-nished 


aS, 


sh a as sand 


significant meetings national and local 
character; notes on new literature an instru 


ments. 9 


” Although t the ASTM BULLETIN is the official organ 


of the ‘American n Society des 
available ‘non- ‘members a year at 
ts mone 


your non-member 
_ colleagues in the materials field a service re- 
to this | column. A subscription — 
‘card has been bound into this copy for their con 
i _ venience in replying. 


or 
+ 


ferring them t 


of Other Societies’ E 


cima 


nate BULLETINS. The‘ 


NEERS—May 17-19, Appliance Technical 


AMERICAN Society or Heatina AND 


oe 


vents 

end’ ‘short’ calendars will appear 
‘short’ 

» calendar netes meetings in the few imme- 

diate weeks ahead—the ‘‘long”’ 

INSTITUTE OF ELECTRICAL ENGI- 


Conference, Morrison Hotel, Chicago, Ill. 
AMERICAN [RON AND STEEL INstiruTE—May 


26-27, General Meeting, W aldorf-Astoria, 


a 6-11, Summer Ambassador 


Hotel, Atlantic City, N. J 


‘THe Society oF THE Puiastics Inpustry, 
Inc.—June 7-10, Sixth National Mer 
AMERICAN Sociery FOR QUALITY 
9-11, National Convention, 
Auditorium, St. Louis, Mo. 
Society or MECHANICA 
if NEERS—June 14~-17, Oil & Gas Power 
ference, Hotel Muehlebach, Kansas 
“AMERICAN or MeEcHANICAL ENGI- 
4 NEERS—June 14-18, 2nd U.S. Congress of 
Theo. & Applied "Mec hanies, Univ. of | 
Michigan, Ann Arbor, Mich. | 


AMERIC AN Soctery FOR E NGINEERING Epv- 
-caTion—June 14-18, Annual Meeting, 
University of Illinois, Urbana, 
AMERICAN Society or Civit ENGINEERS — 
June 14-19, Convention, Chalfonte-Had-_ 
don Hall, Atlantic City, N.J. 
AMERICAN Society o or Mecnanicat ENai- 
-NEERS—June 20-24, Semi-Annual Meet-_ 
te ing, William Penn Hotel, Pittsburgh, Pa. = 
AMERICAN InstTITUTE CHEMICAL ENGINEERS 
20-25, Internatl. Meeting on 
wig ‘hem. Engineering Aspects of Nuclear. 
Processes, Univ. of Michigan, Ann Arbor, 


Instire TE OF THE AERONAUTICAL SCIENCES 
| —June 21-24, 


Annual Summer Mee ‘ting, 
_ TAS Building, Los Angeles, Calif. 
AMERICAN INSTITUTE OF ELECTRICAL ENGI- 
rit NEERS—June 21-25, General, Meeting, 
_ Hotel Biltmore, Los Angeles, Calif. 
Acousticat Society or AMERICA~—June 
26, Annu: il Meeting, New York, ‘N. vp 
Vv 
Meeting, New ean House, 


SOCIETY OF ERATING ENGI- 


LATING 


NEERS—July 11-14, Semi-Annual Mee ting, 


Olympic Hotel, Se: attle, Wash. 
Inst ITUTE OF THE AERONAUTICAL SCIENCES, 

—Inc.—.: August 9-11, Turbine Power ved Air 
Transportation, Seattle, Wash. 


: Socre ry oF AuTomoTive E NGINEERS—. 


gust 16-18, West Coast Meeting, Hotel 
Statler, ‘Los, Ange les, Calif. 


» 
Effect of Light on Coated 4 


Groundwood Papers 

oe PAPERS containing ground- 
wood sac made by disintegrating logs 

rge grinding stones, are of 

considerable importance. commercially. 

Newsprint contains about 75 per cent 
groundwood, other printing papers 
for use in less permanent types of pub- 
_lications also h: have peroqniages of 
fiber. 

While is one of thee theap- 

‘ bers, ted to 
“est papermaking fib rs it is, unsuited to 
uses because it. turns yellow very 
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: ever, some protection | from th the effects of | 
 jight is afforded by a clay coating which — 
frequently added to achieve a better 
printing sur rface. This coating consists 
of very finely divided clay mixed with 
starch, glue, casein, or synthetic resin 
asa binder. In an effort to determine 
‘the e degree of such protection provided to | 
groundwood papers by commercial clay 
eoatings, the National Bureau of Stand- 
ards recently made a study of the effect — 
of light on the coated p: papers. ai a 
F ~The light source was a -carbon-are 


lamp: with a cupric chloride ‘filter and . 


t heat exc hanger to remove the infrared. _ 


filtered light was selected to 


spond as closely as possible t to skylight — 


filtered by ordina ary window gia Ass, but 
was considerably higher. 
( ‘onstane y of light dosage was chee ked 


means of a light meter. q 
Because the light whieh a paper nor- Greater 


“mally 1 receives is ‘not suffic ient to raise > and 

h 


emical reac tions are frequently tem- 
per: rature-dependent, the: papers ere 


maintained | at temper: atures betw ween | 31 
and 33 Ce during ir rradit ation. dhe paper 


was held against a w vater-jacketed bac Sat 


on | plate by dr: wwing air continuously 

clear through the sheet. This air stream 
irbor, 


out of the enclosed irradiation 


amber i in whie h the backing plate: was 
‘mounted, ‘circulated in a closed sy stem 
over a a satur solution of s sodium 
eting, 
toatl bromide ‘maintained at 30.0 + 0.2 C 
23-— in a constant temperature bath and 


then returned to the irradiation | cham-— 
‘ENTI- 4 
Semi- ber The bromide solution maintained 
a relative humidity at about: 57 


nt. The water circulating through | 


-reproducability 
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‘the aluminum bac king wai was drawn from | \ecuracy, 
the constant temperature | bath. Japand increased in the new DMC Weather- 


The degre adation of the coated ground- Ometer by a positive of 


wood papers w as compared with that 


pe ee word OE A constant volume of air at a controlled temperature i 

of coated | papers containing n no ground- heavily insulated cabinet, maintains uniform room con 
as: well uncoated papers, with specimen temperatures reg pardless of in room 


and w ithout groundwood _ was s found 


located on the front panel of the Weather-Ometer directly above a 


door of the test chamber. ; 
half that of the uncos oated fi fibers o of ‘simil: <i | ie Both horizontal and vertical testing is available. Shallow con- mie 
ound- composition. Howe ever , groundwe ood is tainers are used for semi-liquid and vention! panels for 

ig logs so light-sensitive that coated ground- solid | 


wood papers: are still “much less stable 
omplete on he ‘DMC. and Weoth t - 
than are good quality | papers without 4 tained in the new Weather-Ometer catalog. A copy will be mailed 
papers 
f pub- Under the conditions of the experi- 

ments, the coated papers co ntaining 
groundwood were n not “degr aded toa 

cheap- measurable extent. % In contrast to the ; 
ited to groundwood papers, , degradation of un- 


ated papers which contained no 


= ground) wood wi vas accompanied 


“Tight. fact, ‘the th of the 
coated g groundw: ood d fibers was o1 on aly ab bout 
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too order for mak- 
ing samples for | below depth of 
' Cover Plate to ' 
abrasion, flexing, = 
be 0.50" Thick | 
compression, re- | | 
bound. Years of 
experience in rub- 
ber. serv- 


~ 
~ 


sizing of test 
samples, 


; Jor Pac. Coast:H.M. Royal, Inc., ‘LosAngeles 


_ TEMPERATURES to 3100°F.- -3500°F. 


with REMMEY LAB KILNS 
Kilns that contra, wi tur ange ati 


ae? 
? ap MANUFACTURING co. 
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#1800A 


‘Settin ng Space—4 x6% Setting ne pleque 22 
 Range—i 00°F. to ani i- cones. Temp. Range—Cone 40, as 
30x30". equipped. Overall x ay 
_Gas-fired, semi- -muffle; full muffle. 53”. Type—Revolving (2_ RPM). Flo Gas-fired, single valve 
natural “gas. scope and Propane, natural or city gas. 
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RICHARD C. REMMEY SON CO., PHILADELPHIA 37, PENNA. 
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